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Telephonic Device for the Deaf 


The National Science Foundation (NSF) has Telephonic Device for | 
the Deaf (TDD) capability which enables individuals with hearing 
impairments to communicate with the Division of Personnel and | 
Management for information relating to NSF programs, employment, | 
or general information. This number is (202) 357-7492. 
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General Notes 


Data in this report were collected by the Bureau of the Census 
for the National Science Foundation (NSF) in the Annual Survey 
of Industrial Research and Development and cover the periods 
1956-83 for funding data and January 1957-January 1984 for 
personnel data. 


The footnote "Not separately available but included in total" 
indicates that data are being withheld either (1) to avoid 
disclosing the operations of an individual company; or, (2) 
because the imputation rate--the rercentage of that statistic 
estimated by the Bureau of the Census (Census) --exceeds 50 
percent as a result of the failure of some companies to supply 
the requested data. See table A-1 for the imputation rates of 
specific items. 


The industry survey does not cover trade associations. 
Although their primary mission is to serve industry, trade 
associations are established as nonprofit organizations and 
are covered in the NSF survey of independent nonprofit 
institutions. R&D expenditures of trade associations are 
estimated at less than 1 percent of the industry R&D total. 


Complete technical notes are contairied in section A. Questions 
regarding these surve\’ findings should be addressed to Melissa 
Pollak or Mary Burke, Industry Studies Group, Division of 
Science Resources Studies, National Science Foundation, 
Washington, D. C. 20550 (202) 634-4648. 


Section A 
Technical Notes 
Scope of Study 


The National Science Foundation (NSF) sponsored its first survey of 
industrial research and development in 1953. Since then, the scope 
of the survey has gradually been expanded and refined in response 
to an increasing need for more detailed information on the Nation's 
research and development (R&D) effort. 


The 1983 industry survey is the 27th in the annual series sponsored 
by NSF and conducted by the Bureau of the Census (Census), 
Department of Commerce. NSF also sponsored two industry surveys 
covering the 1953-56 period, which were conducted by the Bureau of 
Labor Statistics (BLS), Department of Labor. 1/ Data obtained in 
the BLS survey are not directly comparable with the Census figures 
for 1957-83 because of methodological and other differences in the 
surveys conducted by the two agencies. In addition, beginning in 
1957, the Census surveys have collected data on the R&D activities 
of federally-funded research and development centers (FFRDC's) 
operated by business firms, whereas the earlier BLS surveys did 
not. FFRDC's are organizations administered by industrial, 
educaticnal, or other institutions on a nonprofit basis; they 
conduct KSD activities almost exclusively for the use of the 
Federal Government. R&D expenditures of industry-administered 
FFRDC's are included in the Federal R&D data under the 
classifications of the administering firms. Total R&D expenditures 
and selected personnel data for FFRDC's are shown in table B-15. 
To account for the performance of these research centers in 1956, 
Census adjusted data for that year (collected in the 1957 survey) 
to provide comparable trend data for 1956 and earlier years. 


Data on scientific personnel are not directly comparable with data 
in surveys formerly conducted by BLS. Census uses the 
company--defined to include all establishments under common 
ownership or control--as the basic reporting unit for these surveys 
of industrial research and development. The surveys of scientific 
and technical personnel conducted by BLS were on an 
establishment-reporting-unit basis. Further, the Census surveys 
obtain data on the number of R&D scientists and engineers on a 
full-time-equivalent (FTE) basis, unlike the BLS surveys in which 
data were provided in terms of scientists and engineers primarily 
employed in research and development. 


Other variations in the two sets of data may be the result of 
different offices in the same company preparing the estimates, or 


the varying response rates of the two surveys. 


The statistics presented in this report are subject to response ard 
concept errors caused by differences between survey and industry 
concepts and definitions of R&D activities, and by variations in 
company accounting procedures. Consequently, the accuracy of the 
data provided by respondents is subject to some variation. 


Data quality has improved substantially since the first industry 
survey in 1953, mainly as a result of more accurate and 
sophisticated accounting proceiures adopted by respondents. In 
addition, NSF and Census have endeavored to reduce response and 
concept errors arising from difficulties in interpreting or 
applying survey definitions. 


NSF has been aware of the increased reporting burden placed on 
industry from all sources in recent years. In an effort to 
alleviate this burden, the detailed questionnaire (which has been 
in use with slight modifications since the beginning of the survey) 
is now mailed only biennially; an abbreviated form containing only 
the most crucial data elements is sent to survey respondents in the 


intervening years. 


The shortened survey form was used for the first time to collect 
industrial R&D data for 1978. Because all data elements were not 
collected for 1978, 1980, and 1982, some historical tables do not 
contain data for these years and other tables were not printed in 
the 1978, 1980, and 1982 publications. The main tables affected 
are those which give detailed breakdowns of R&D expenditures for 
basic research, applied research, and development by industry and 
by product field. Other tables showing company-financed research 
and development contracted to outside organizations, Federal funds 
by agency, R&D expenditures by geographic area, and some detailed 
data on energy and pollution abatement R&D activities are also 
deleted in those years. 


Survey Definitions 2/ 


Research and development--Basic and applied research in the 
sciences and engineering and the design and development of 


prototypes and processes. This definition excludes quality 
control, routine product testing, market research, sales promotion, 
sales service, research in the social sciences or psychology, and 
other nontechnological activities or technical services. 


--Original investigations for the advancement of 
scientific knowledge not having specific commercial objectives, 
although such investigations may be in fields of prvsent or 


potential interest to the reporting company. 
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Applied research--Investigations directed to the discovery of new 
scientific knowledge having specific commercial objectives with 
respect to products or processes. This definition differs from 
that of basic research chiefly in terms of the objectives of the 


reporting company. 


Development=-Technical activities cf a nonroutine nature concerned 
with translating research findings or other scientific knowledge 
into products or processes. Not included are routine technical 
services to customers or other activities excluded from the above 
definition of research and development. 


Funds for research and development--Operating expenses incurred by 
a company in the conduct of research and development in its own 
laboratories or other company-owned or -operated facilities. 
Includes wages and salaries, materials and supplies consumed, 
property and other taxes, maintenance and repairs, depreciation, 
and an appropriate share of overhead, but excludes capital 
expenditures. All funds for R&D performance are expressed in 
current rather than constant dollars. 


ne and --Receipts for work done 
by the company on Federal R&D contracts or subcontracts and R&D 
portions of procurement contracts and subcontracts. 


Company-financed research and development--Cost of the 
company=sponsored research and development performed within the 
company. Does not include company-financed research and 
development contracted to outside organizations, such as research 
institutions, universities and colleges, or other nonprofit 
organizations. 


R&D scientists and engineers-~The January number of those engaged 
full time in research an development and the full-time equivalent 
of those working part time in research and development. Scientists 
and engineers are defined as persons engaged in scientific or 
engineering work at a level which requires a knowledge of physical, 
life, engineering, or mathematical sciences equivalent at least to 


that acquired through completion of a 4-year college program with a 
major in one of those fields. 


Employment--Total number of persons domestically employed by the 
company in all activities during the pay period that includes the 
12th of March. These data are not completely comparable with 
employment of R&D scientists and engineers data which are collected 


as of January. 


Net sales and receipts-—-Recorded dollar values for goods sold or 
services rendered by a company to customers outside the company, 
including the Federal Govermment, less such items as returns, 
allowances, freight, charges, and excise taxes. Excludes domestic 

transfers as well as sales by foreign subsidiaries, 
but includes transfers to foreign subsidiaries and export sales to 
foreign companies. For companies classified in the communication 
equipment industry (SIC 366), manufacturing sales are included and 
revenues from their telecommmnication activities are excluded. Net 
sales and receipts figures are expressed in current rather than 
constant dollars. All tables which include net sales figures, with 
the exception of table B-20, do not include data for 


normanufacturing companies. 


Geographic area covered--Includes only those operations located in 
the 50 States and the District of Columbia. 3/ 


Explanation of Tabular Data 


Industry classification-~Industries and industry groups shown 
separately in statistical tables are classified according to their 
Standard Industrial Classification (SIC) Manual 4/ codes as 
follows: 


Food and kindred products (20) 
Textiles and apparel (22, 23) 
Lumber, wood products, and furniture (24, 25) 
Paper and allied products (26) 
Chemicals and allied products (28) 
Industrial chemicals (281-82, 286) 5/ 
Drugs and medicines (283) 
Other chemicals (284-85, 287-89) 5/ 
Petroleum refining and related industries (29) 6/ 
Rubber products (30) 
Stone, Clay, and glass products (32) 
Primary metals (33) 
Ferrous metals and products (331-32, 3398-99) 
Nonferrous metals and products (333-36) 
Fabricated metal products (34) 
Machinery (35) 
Office, computing, and accounting machines (357) 
Other muchinery, except electrical (351-56, 358-59) 
Electrical equipment (36) 6/ 
Radio and TV receiving equipment (365) 
Communication equipment (366) 6/ 


Electronic components (367) 
Other electrical equipment (361-64, 369) 


Motor vehicles and motor vehicles equipment (371) 

Other transportation equipment (373-75, 379) 

Aircraft and missiles (372, 376) 7/ 

Professional and scientific instruments (38) 
Scientific and mechanical measuring instruments 
(381-82) 

Optical, surgical, photographic, and other instruments 
(383-87) 

Other manufacturing industries--tobacco manufacturers 
(21), printing and publishing (27), leather products 
(31), and miscellaneous manufacturing industries 
(39) 

Nommanufacturing industries--agriculture, forestry, 
and fisheries (07-09); mining and extraction 
(10-14) ; contract construction (15-17); trans- 
portation, communications, and other public 
utilities (41-49); wholesale and retail trade 
(50-59); finance, insurance, and real estate 
(60-67); and selected service industries (739, 

807, 891). 


Company size-class--The size of a company as determined by the 
total number of its employees. The following are the five 


company size-classes used in this report: fewer than 1,000 
employees; 1,000 to 4,999 employees; 5,000 to 9,999 employees; 
10,000 to 24,999 employees; and 25,000 or more enployees. 


Classification of reporting units--The company or corporate 
family which includes all establishments under common ownership 
or control is the basic reporting unit. Each company was 
similarly classified into a single size-category on the basis of 


its total employment. 


= > 2 number of R&D scientists 
cal GaLMaEED aaad te catlaale Us cust per MAD enlenkict ox 
engineer for 1957-83 is the arithmetic mean of the mumbers of 
R&D scientists and engineers reported in each industry for 
January in two consecutive years. This number is then divided 
into total R&D expenditures in each industry. For example, the 
mean of the numbers of R&D scientists and engineers in January 
1983 and January 1984 is divided into total 1983 R&D 
expenditures for a total cost per R&D scientist or engineer in 
1983. 


Nonavailability of certain statistics--Tables in section B use 
footnotes stating "Not separately available but included in 
total" indicating that statistics are withheld because they do 
not meet publication standards for the following reasons: (1) 
Extremely high associated sampling error of estimate; (2) high 
rate of imputation (over 50 percent) because of failure of 


5 


companies to «supply data; (3) possible disclosure of data on an 
individual company; or, (4) data inconsistent for inclusion in a 
time series. In some instances, withheld data can be derived by 
subtraction from higher level totals. Where this is possible, 
the data user should be aware that the derived numbers are 
statistically unreliable. In no instance, however, can any data 
be derived that would disclose the operations of an individual 
Company . 


Questionable data--Data where over 50 percent of the total has 
been estimated are not published. Users should consult table 


A-1 for imputation rates for specific items. 


Method of computation--Detailed statistics in the tables may not 
add to totals or subtotals because of rounding. Also, 

percentages were calculated on the basis of thousands of dollars 
and may differ from those based on the rounded figures shown. 


Methodology of Survey 8/ 


The sample used for the 1983 Survey of Industrial Research and 
Development represents all manufacturing industries and those 
nonmmanufacturing industries known, on the basis of earlier, more 
detailed samples, to conduct or to finance research and 
development. The sampling unit for the survey was the company, 
defined as a business organization consisting of one or more 
establishments under common ownership or control. A new panel 
for the R&D survey is selected approximately every five years. 
The newest sample was selected for the 1981 survey (the first 
Since the 1976 survey). Approximately 11,500 manufacturing and 
nonmanufacturing companies are included in this sample, which 
consists of about 4,500 certainty companies (those with 500 or 
more employees that have a 100-percent chance of inclusion in 
the panel) and about 7,000 noncertainty companies. 


The basic tool for the survey is Form RD-1, which is used to 
collect detailed R&D information. Companies in the new panel 
that received an RD-1 form in the old panel once again received 
an RD-1 form in 1981 (about 1,200 companies). The remaining 
certainty (about 3,300) companies and noncertainty companies 
(about 7,000) in the new panel received an RD-1A survey form for 
1981. Form RD-1A is an abbreviated version of RD-1 ard is 
generally mailed only to companies in the year in which a new 
sample is drawn. The purpose of Form RD-1A is to canvass, with 
a minimum of reporting burden, smaller R&D performers. Once the 
RD-1A forms were received and tabulated from the survey 
respondents in 1981, they were reviewed for total R&D 
expenditures. Those companies which reported R&D expenditures 
exceeding $1,000,000 on the RD-1A form were added to the survey 
panel consisting of those firms that receive the RD-1 form 
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anmually--about 575 such companies in 1981. Data for remaining 
RD-1A companies in subsequent years are estimated by Census 
based upon their 1981 reports. 


The universe frame from which the latest sample panel was 
selected was created from two sources--the 1981 Standard 
Statistical Establishment List (SSEL) for single units and the 
1981 Enterprise Statistics Multiunits file. 


There are about 3.5 to 4 million single-unit firms in the 1981 
SSEL file (including nonmanufacturing firms). There are 5.6 
million multiunit companies in the 1981 Enterprise file, of 
which 296,146 companies have identified themselves as being 
primarily in manufacturing. All manufacturing industries and 
selected nonmanufacturing industries (SIC's 49, 7391, 7392, 
7399, and 8911) were considered within the scope of the survey. 


Companies in these industries with 500 or more employees were 
included in the panel with certainty. For the companies with 
fewer than 500 employees, a measure of size was assigned to each 
company based on an estimate of its total R&D expenditures. 
Probabilities of selection were then assigned based on the 
measure of size. Finally, a sample selection process gave each 


company am independent chance of being included in the sample. 


Each year Census reviews the annual lists of R&D contractors 
published by the Department of Defense (DOD) and the National 
Aeronautics and Space Administration (NASA) to ensure that the 
large contractors are included in the sample. For the 1983 


survey, the R&D-performing manufacturing companies from the 
largest DOD and NASA contractors were included in the reporting 


panel with certainty. 


The particular sample selected is one of a large number of 
samples of the same type and size that, by chance, might have 
been selected. Estimates from each of the different samples 
would differ somewhat from each other and from the results of a 
complete canvass conducted under essentially the same conditions 
as the survey. This variation among the possible estimates is 
defined by the sampling error, measured in standard error 
units. The com lete canvass total would be included in the 
range--(1) from one standard error below to one standard error 
above the derived estimate for about two-thirds of all possible 
samples; (2) from two standard errors below to two standard 
errors above the derived estimate for about 95 percent of all 
possible samples; and (3) from three standard errors below to 
three standard errors above the derived estimate, almost always. 
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An inference that the comparable camplete canvass total would be 
within the indicated ranges w~1ld be correct in approximately 
the relative frequencies shown. Those proportions, therefore, 
may be interpreted as defining the confidence that the estimates 
from a particular sample would differ from complete coverage 
results by as much as one, two, or three standard errors, 


respectively. 


For example, suppose an estimated total is shown as 400 with an 
associated relative standard error of 2 percent. Then, there is 
approximately 67-percent confidence that the interval 392 to 408 
includes the complete canvass total, about 95-percent confidence 
that the interval 384 to 416 includes the complete canvas total, 
and almost certain confidence that the interval 376 to 424 
includes the complete canvass total. 


In addition to the sampling errors as measured by the standard 
error, the estimates are subject to errors in response, coding, 
processing, and imputation for nonresponse. These nonsampling 
errors would also occur if a complete canvass were to be 

conducted under the same conditions as the survey (table A-2). 


The forms for the survey were mailed in January 1984, and 
nonrespondents received followup letters by mail. Since total 
R&D performance funds, total Federal R&D funds, total net sales, 
and total employment are included in the Census's mandatory 
statistical program, the few companies that did not reply to 
Form RD-1 for 1983 were mailed the Census Form MA-121, which 
collects these mandatory items. 


In the absence of respondent-distributed data, Census has 
estimated data for items as required in accordance with past 


performance and industry averages. Table A-1 shows imputation 
rates for many survey items. 


Comparability of Data over a Period of Several ‘Years 


In the survey of industrial research and development, there is 
substantial comparability over any 2-year period. Before 
mailing the survey forms each year, Census enters on each one 
the previous year's figures as reported by the respondent. The 
respondent is asked to adjust data for the previous year as 
necessary to make them comparable to those data being 

for the current year. Such adjustments are made to reflect, for 
example, changes in reporting concepts or changes in company 
structure such as mergers or acquisitions. To maintain some 
measure of consistency, the employment-size classification of 
any company affected by such changes has been adjusted so that 
the company is tabulated in the same employment-size category 
for two consecutive years. 


Some measure of the degree of change reflecting these 
adjustments in contrast to an actual change in R&D activity can 
be gained by comparing figures for the same year reported for 


two succeeding reporting periods, e.g., R&D statistics in the 
final report of the 1982 survey and the revised 1982 R&D 


statistics in the final report of the 1983 survey. The totals 
for broad classifications are likely to be very close in the two 
reports; larger differences are noticeable in the finer detail. 
The results underscore the point that the measures are 
approximate and indicative rather than precise. 


Industry Codes for 1967-83 9/ 


The industry codes appearing in the tables are based on the 1972 
SIC Manual. The SIC code for individual companies for 1967-74 
(which were utilized in the publications for those years) were 
originally determined by data reported in the 1967 Economic 
Censuses. The SiC classifications for individual companies for 
1977-79 (which were utilized in the publications for those 
years) were originally determined by the 1974 SSEL file. 

Between 1967 and 1974 and again between 1977 and 1979, the SIC 
code for a company on the R&D survey generally remained fixed 
and reflected that company's principal activity as of 1967 or 
1976. Under certain circumstances, however, such as the merger 
of two or more companies, the acquisition of one company by 
another, or the formation of conglomerates, the 1967 or 1976 SIC 
code for a company could have changed. Census could not be 
aware of a possible new SIC code for a company until the 1976 or 
1981 new sample was drawn based upon the 1974 or 1981 SSEL 

file. (See the foregoing description of the new sample.) When 
the new sample was selected in each of the years 1976 and 1981, 
the industry codes of companies in both the old and new panels 
were examined for possible changes. The historical R&D tables 
(for example, 1968-74 and 1977-79) have been adjusted to reflect 
the change in company activities. Because it is not know 
normally when a company changed its industrial activities, the 
data were adjusted in the following fashion: For companies 
changing industry codes between 1967 and 1974, the industry 
total for each of the years affected (1968 through 1974) were 
estimated to have changed at a constant rate of 14.3 percent per 
year. Accordingly, the data for the industry in which such a 
cumpany had been classified in 1967 were deflated by 14.3 
percent per year for each of the years 1968-74 (for example, 
14.3 percent subtracted in 1968, 28.6 percent in 1977, 42.9 
percent in 1970, etc.). Similarly, data for the industry in 
which such a company was clas: ‘fied in 1974 were inflated by 
14.3 percent per year for each of the years 1968-74. The 
industry code assigned to a comparty for 1981 was also used to 
Classify that company's activities for 1982 and 1983. 
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Footnotes 


National Science Foundation, Science and Fngineering in American 
Industry. Final Report on a 1953-54 Survey (NSF 56-16) and 


Science and Engineering in American Industry, 1956 (NSF 59-50) 
(Washington, D.C.: Supt. of Documents, U.S. Government Printing 


Office, 1956 and 1960). 


For more detailed information on definitions, as well as the 
instructions for individual items covered in the survey 
questionnaire, see section c. 


For purposes of comparison, company-sponsored research and 
Gevelopment by foreign subsidiaries of U.S. domestic companies 
performed outside the United States is reported in table B-9 but 
excluded from all other tables. 


Executive Office of the President, Office of Management and 
Budget, Standard Industrial Classification Manual, 1972 
(Washington, D.C.: Supt. of Documents, U.S. Government Printing 
Office). Industry group code numbers are shown in parentheses. 


The classification "Industrial Chemicals" has been revised to 
include SIC Group 286, Industrial Organic Chemicals. All current 
and historical tables have been revised accordingly. 


Starting with the 1978 survey, oil and gas extraction (13) was no 
longer grouped with petroleum refining (29), and communication 
(48) was no longer grouped with electrical equipment (36). 
Instead, these SIC groups are included in the nonmanufacturing 
sector so that the delineation between manufacturing and 
nonmanufacturing industries is more consistent. This change has 
had almost no effect on the levels of the data. 


Companies primarily engaged in the manufacture of ordnance and 
accessories, including complete guided missiles, are grouped with 
companies primarily engaged in the manufacture of aircraft and 
parts because of close similarity of R&D activities carried out 
by major companies in the two industries. 


This section was prepared in the Industry Division of the Bureau 
of the Census, the collecting and compiling agent for the 
National Science Foundation in this survey. 


For a discussion of industry codes for 1966 and earlier years, 
see National] Science Foundation, Research and Development in 


975. 975; Scientists & ineers, J. 
1976 (NSF 77-324), and Research and Development in Industry, — 
1970. Funds, 1970; Scientists & Engineers, January 1971 (NSF 


72-309) (Washington, D.C.: Supt. of Documents, U.S. Government 
Printing Office, 1978 and 1972). 
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Table A-i. 


Imputation rates (or selected items on the research and development survey by industry: 


[Percent] 


1983 


Item 5 
R&D Expenditures 
Industry SIC code Item 2 Item 4 Total R&D item 11 Item i2 item 13 
Emp loyy Scientists/ , Cor- Fed- Energy Pollution Qatside toreigz 
Sales ment engineers! Total pany! eral! Rad abatement company Ra) 
Total. vececccccccsescccessecese | © seccceceesescess 5.5 7.7 31.5 4.6 3.5 7.2 34.5 59.8 3 4. 
Distribution by industry 
Food and kindred products. ..eeeeeeess 20 8.1 6.5 42.7 6.0 6.0 - 77.8 17.7 - 14.4 
Textiles and apparel. .cceceseseececes 22,<3 8.7 8.1 10.9 4.9 4.9 - 2.4 50.3 vi.2 
Lumber, wood products, and furniture. 24,25 13.2 27.3 60.6 3.3 3.3 - Ww. 
Paper and allied products..s.ceessese 26 1.4 1.9 15.4 1.6 1.6 - i3.4 8.9 
Chemicals and allied products.......+. 28 2.0 2.5 34.9 9 9 | 5 1.2 i1.9 
Industrial chemicals.cccccsescccecs 281-82,286 02 ol 19.2 - 26 ° 8.2 
Drugs and medicines...sccceeseceees 283 +6 3.0 52.8 «i = | 12.6 io.3 
Uther chemicals..cccccccesessessesss 284-85, 287-89 7.4 6.9 23.3 6.5 6.4 13.8 14. i. 2.3 
Petroleum retining and related 
UNGUST TICS. cccscccceseccesecscsesess 29 e2 3 42.2 3 a 4 i.) 32.9 i8.3] 47.8 
Rubber PTOGUCESs cesevesecesessesseses 30 2.1 4.7 69.3 5.2 7.0 = 5.6 29.7 | i.5S 9.2 
Stone, clay, and glass products...... 32 7.1 6.3 20.2 > -6 17.3 10.7 od 
Primary MOCAlSecccccccccccesecscesese 33 2.2 >.6 19.6 1.6 2.3 ” 23.9 “> ) 26.9 
Ferrous metals and products...+.+.- 331-32, 3398-99 2.6 4.6 3 i.5 2. - 25.4 9.4) bl. 
Nonterrous metals and products..... 333-36 1.3 8.5 . 1.9 2.1 > 22.8] 2.8 
| 
Fabricated metal products...seeeeeees 34 2.4 4.4 40.2 2.0 1.6 5. i. 1.1 ro 
Machineryeccscccccccccccccccseceseccs 35 5.2 5.0 17.3 9 1.2 19.3 12.3] i.3 
Office, computing, and accounting 
MACHINES se ccccccccecsesssecsessssssse 357 8 1.0 13.1 5 25 = 63.5 
Other machinery, except electrical. 351-56, 358-59 5.8 5.5 19.0 inh 1.9 4. -> 
Electrical equipment. .eccccsecesseses $6 5.4 6.2 0.2 4.6 7.5 9 ° 
Radio and TV receiving equipment... 365 2.6 2.5 7.4 1.6 3.0 
Communication equipment...eesseeess Joo 9 2.3 13.8 7 2.0 8 
Electronic COMPOMENES.sccceseseeses 307 19.7 19.7 63.5 23 ai 7.3 2. R41) 
Other electrical equipment......... 361-64, 369 4.0 4.6 i5.9 =) 7.9 wh | 
Motor vehicles and motor vehicles 
SQUIPMENT. ceccccseserecccescsecceses 371 1.7 1.9 3.7 3 4} - 95.5 94.1 | 
Other transportation equipment....... 373-75,379 10.5 12.5 50.5 29.6 24.8 1m.9 j.2 100, 
Aircraft and missiles...eesesseescecss 372,376 2.3 10.7 22.8 i0.8 6.5 12.2 46.5 22.1 , 
Professional and scientific 
LMSC OUMENES. cccccesecescessesesesese 38 2.6 3.2 68.1 i.9 202 10.3 ief 4 
Scientific and mechanical measuring 
LMSTTUMENES. ceseeseeesecesseesesss 381-82 3.6 3.9 75.2 5 ‘. 10.0 495. 
Uptical, surgical, photographic, 
and other instruments. .eeeseeseees 38 3-87 i.9 2.7 55.0 1.3 i.4 - 24.7 2.1 - 54.4 
Other manufacturing industries...«..+.. 21,27,31,39 3.8 9.0 57.3 7.7 8.1 12.5 48.7 - 73.3 
07-17,41-67, , 
Nonmanufacturing industries.....eess+ 737,739,807 ,891 4 9 33.8 5.0 5.5 4. 41. 8 - d3.4 
Note: Imputation rates are not available for basic, applied, and development by source of tunds or Sw tield ce or bv product eroup, ané tor research 
and development by type of cost because imputation was performed by a computer program that did not calculate the rate imputation rates for these data ele- 
ments will be available for the 1985 survey year. 
~ Represents no imputation. 
i 
These items calculated from Form &D-1 (detailed form mailed to large corporations conducting research and develop t) a tr \ 
(abbreviated version of RO-i form mailed to smalier R&D performers). All other items calculated from Form &)>- 1A . ! “ rsked 


these questions. 


Table A-2. Standard error of estimate (percentage) of funds for R&D performance for all company 
size-groups and for companies with less than 1,000 employees by industry: 1983 


Standard error 
of companies 
hia taai > . with less than 
snceatey SC ence Standard error! 1,000 employees 
BORMRs 6666568665006 00s SOOO OSOOSEEESOROOSE EROS COC CE OSe eee ereeeeeeeeeeeeee l 10 
Food and kindred PTOdUCTSeccecveceseseeessvesesesesesessess 20 l 15 
Textiles and APPATe le cececcesessesecssesecsssesesessseseses 22,23 4 21 
a Lumber, wood products, ANd FUNITCUTCs cecccccccccccsesesseces 24,25 2 25 
Paper and allied PTOMUCESeccccccccvccccsessccesecsssseseese 26 l 36 
Chemicals and allied productSe coceccccccccccsesccsesesssece 28 l 8 
Industrial SHORE COIDsc ccceocesceeeseeseseceeseesecesececeeseccse 281-82,286 (2) il 
all Drugs and MEER CEOs 66 666 60666606066600000060860000680068 283 3 20 
Other SRE SCRUB c oo OSCE OOOEOEEEOEOHSOS OE OEOOEESOSESESS 284-85,287-89 2 14 
Petroleum refining and related induSt ries. cecscccscsccccecss 29 (2) 5 
Rubber PLOGUCESs coccccccccsesecccsesesecesesesesessessssese 30 3 33 
Stone, Clay, and glaSsS ProductSe.ccececessceessevcsesesssess 32 2 32 
Primary MEDIO e 60660006 OOOO SSESOS OOOO OOOO EOOEOOOESOSEOES 33 2 24 
Ferrous metals and PLOMUCES se ceccscccecccescccesessesesece 331-32, 3398-99 l 21 
Nonferrous metals and PproductSeccececcccccccccsscccseeseses 333-36 7 35 
Fabricated metal PLOdUCESeccccccccccccccccccsersseccsessces 34 2 17 
Machine rycecccccvccccccccscceseeeeesseesseseesessesesesesece 35 ] ~ 
Office, computing, and accounting machines..eccccesseeses 357 | 
Other machinery, except electricals secsececesecevececeess 351-56, 358-59 2 i2 
Electrical SQUIPMENE. coccccccscccessesessesessesesssssseses 36 (2) 10 
Radio and TV receiving equipment. ceccccsccccccsssessssese 365 2 32 
Communication CQUIPMENE . eeeeeseeseessseesesesesessssseses 366 (2) 15 
Electronic COMPONENE Se cee scesessesessesssscesessesssseses 367 2 24 
Other electrical equipMeNnt..ceececeeseccsecsssssssseseses 361-64, 369 (2) 12 
Mot. vehicles and motor vehicles equipment. .cccccesceceses 371 (2) 26 
Other transportation equipMents esecesecsecsvccsessvseeseses 373-75,379 ] 20 
Aircraft and MUSSLLEGs 0 0 0660050550500 F00O0FF05054050SCSSSES 372,376 2 94 
Professional and scientific instrumentS..ceneecesecsesseses 38 1 14 
Scientific and mechanical measuring instruments...ceseees 381-82 2 23 
Optical, surgical, photographic, and other 
LNSECTUMENESeccccceccccececsceseceseesececcceeecsecceseses 383-87 l 12 
Other manufacturing LNGUSC TICS. cccccccccsessccesssessessese ai-ei.737, 0 2 12 
07-17 ,41-67,737, 
Nonmanufacturing EmMmSCCISBe cocecseeeeeeseeeseeseeceeeeeeees 739,807,891 / s 30 


ly description of the standard error of estimate is given in section A under “Methodology of Survey.” The percentage 
(or relative) standard errors in this table may be converted to standard errors of estimate by multiplying the percen- 
tage shown by the associated estimate. For example, the relative standard error of estimate tor R&D performance for 
° all company size groups in the machinery industry (SIC 35) is shown as | percent, and the associated total R&D estimate 
for this industry is shown as $8,382 million in table B-2, “Funds for research and deve opment by industry and size of 
ocagony* 1983." The standard error of estimate, then, is .01 times 8,382 or 83.82. 
Less than U.5 percent. 
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Section B 
Statistical Tables 


In all tables of this report 

o Details may not add to totals because of rounding. 

© Percentages were calculated on the basis of thousands 
of dollars and may differ from those based on the 
rounded figures shown. 


© Percentage changes are increases unless otherwise 
indicated. 


Total Funds for Research and Development 
B-1. Trends in funds for industrial research and 
Gevelopment by source: 1956-83 ....ccecccseeees 18 
B-2. Funds for research and development by 
and size of company: 1956, 1958, 1963, 


1967, ANG 1972-83. ccccccccccccseces eeeeeees eeeeees 19 
B-3. Funds for research and development by industry 
and size Of Company: 1983.....cccccsesesececccs 20 


B-4. Funds for research and development by industry, 
size of company, and size of R&D program: 


).  § PPPS TTTTTITELETTTTTiTrrirreriririrrisrririiiiT 21 


Company Funds for Research and Development 
B-5. Company funds for research and development 


by industry and size of company: 1957-58, 1963, 


ther, and 1972-83. e®eesecesoeeoeeseeeeeseseeeeeeeeeeeeeeese 22 
B-6. Company funds for research and development by 
industry and size of company: 1983 ........... 23 


B~7. Company-financed research and development 
contracted to outside organizations by industry 
ami size of Company: 1983 ....ccccscessececcees 24 
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B-8. Companies with 1,000 or more employees contracting 
research and development to outside organizations by 
industry and size of company: 1983......ccccccceccecees 25 

B-9. Company-financed research and development performed by 
foreign subsidiaries of U.S. domestic companies outside 


the United States by selected industry: 1974-83 ....... 26 
B-10. Company funds for R&D performance by selected industry: 
1983 actual and 1984 projected ....... YTTTTITITTTT TTT 26 


Federal Funds for Research and Development 
B-1l1. Federal funds for research and development by industry 
and size of company: 1957-58, 1963, 1967, and 


1972-83. wccccee @eeeseeeeae2eee2se8 eeeeseeeseeese eeeeeeoesescseseeeeee es 27 
B-12. Feceral funds for research and development by industry 
and size of company: 1983........ PTTTTTITITTTT TTT TTT 28 


B-13. Federal funds for research and development by selected 
industry and agency: 1963-77, 1979, 1981, and 1983..... 29 
B-14. R&D-performing companies with 1,000 or more employees 
and number with Federal R&D funds by industry and size 
OF COMPANY: 1OB3.. ccc cccccccvccsccvesccessecssesesseee 30 
B-15. Industry-administered federally-funded research and 
development centers--composition of work force and funds 
by character of work: 1982-83........ ecccccccccccccccece 31 


R&D Funds by Size of Company 
B-16. R&D-performi:.: companies in manufacturing and non- 


manufacturing industries by size of company: 19€...... 31 
B-17. R&D=-performing companies with 1,000 or more employes by 
size of company and R&D program: 1983...... YTTIVITiTTT 31 


B-18. R&D-performing manufacturing companies with 5, 000 or more 


employees by industry and percent change in R&D funds: 
) PPT TTTITITTTriirrrrrrrrrs+fTsTe @eeeeseeoeeeeeseeseeeese 32 


B-19. Percent of total, Federal, and company funds of R&D- 


performing companies ranked by size of R&D —— 
UGTA SS a cccccccccccccccccceeececeeeeeeeececeeceeesecece 33 


R&D Funds Related to Net Sales 


B-20. Net sales of R&D-performing companies by industry and 
Size Of Company: 1982-83... .cccseseecccccccccceececeees 34 


B-21. R&D funds as a percent of net sales in R&!performing 


manufacturing companies by industry and of company: 
1957-58, 1963, 1967, amd 1972-83........ =v vvveveces 35 
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B-22. 


B-37. 


Page 


Company R&D funds as a percent of net sales in 
R&D-performing manufacturing companies by 
industry and size of company: 1957-58, 1963, 

1967, AMA 1972-83... cccccccccccccccccccccccces 36 
R&D funds as a percent of net sales in R&D- 
performing manufacturing companies ranked by 

size of R&D program by industry: 1983.......... 37 
Company R&D funds as a percent of net sales in 
R&D=-performing manufacturing companies ranked 

by size of net sales by industry: 1983......... 38 
Percent of net sales and employment of R&D- 
performing companies ranked by size of R&D 
PYOGFAM: 1972-83... .ccecseececees ecccccccccccecs 38 


. Percent of total and Federal R&D funds and of 


net sales of R&D-performing companies ranked by 
size of R&D program by industry: 1983.......... 39 


for Research and Funds for Development 

. Funds for basic research, applied research, and 
development performance: 1953-83.....cseesceees 40 
Funds for basic research, applied research, "and 


development by industry and size of company: 
| PTT TTTTTrrrrrrrrrrrrrrrrrr eeeeoeeoeeeeeee 41 


. Funds for basic research, applied research, and 


development by industry, source of funds, and 
selected company size-groups: 1983........e004. 42 


Funds for basic research by industry and size of 
company: 1957-58, 1963, 1967, 1972-77, 1979, 

1981, AM 1983. .ccccccccccccncecsccesesessesecs 43 
Funds for basic research by field of science and 
engineering: 1967, 1972-77, 1979, 1981, and 1983 44 


. Funds for basic research by industry and field 


of science and engineering: 1983......cceseeees 44 
R&D-performing companies with 1,000 or more 
employees conducting basic research by industry: 

) PPrrrTrirrriy eeeeeeee eeeeeoeaoeaoeeeeeeeeeeee? 45 


for Applied Research and Development by Product Field 
. Funds for applied research and development by 


product field: 1963-64, 1967-77, 1979, 1981, 


AMA 1983... cevecceesesees TEETTTTTTELET LETT 46 
. Funds for applied research and development by 
product field and source of funds: 1983........ 47 
. Funds for applied research and development by 
industry and product field: 1983........ss.eee. 48 
Funds for applied research and development by 
industry and secondary product field: 1983..... 50 


Energy and Pollution Abatement Research and Development 


B-38. 


B-39. 


Expenditures for energy research and development 

by selected industry: 1972-84 (projected)...... 52 

Company funds for energy research and development 

by selected industry: 1973-83.........e6- eeseee 52 
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B-40. Federal funds for energy research and development 
by selected industry: 1973-83.....cccecccsrccccces 53 
B-41. Industrial expenditures for energy research and 


development by primary energy source: 1972-84 


(projected) ....eseeee aececenene neeesnennaenenses 53 
B-42. Company funds for energy research and development 

by primary energy source: 1972-83..... seccccecces 54 
B-43. Federal oe oe ee 

by primary energy source: 1972-83.....ceceeccsees 54 
B-44. Expenditures for pollution abatement. research and 

development by industry: 1973-84 (projected)..... 55 


B-45. Company funds for pollution abatement research 
and development by selected industry: 1973-83.... 56 
B-46. Federal funds for pollution abatement research 
and development by selected industry: 1973-83.... 56 
B-47. Industrial expenditures for pollution abatement 
research and development by type of polluti:in: 
1973-84 (PYOJECTEd) ... creer cccccccccrccccccccess 56 
B-48. Industrial expenditures for pollution abatement 
research and development by type of pollution and 
source of funds: 1982-83......... TITTITITi TL cocce ST 


Research and Development Distribution by Special Categories 
B-49. Company R&D expenditures to meet regulations by 
agency by selected industry: 1983......cceeeeeees 57 


Geographic Distribution of R&D Funds 
B-50. Geographic distibution of funds for industrial 
research and development: 1963, 1966-77, 1979, 
1981, AMG 19B3..nccccececceessennvveveveee cocccese 5B 
B-51. Geographic distribution of funds for industrial 
research and development by source of funds: 
LSS ccccccccccccccccccesesecessessseseeee coccee§ SD 


Distribution of R&D Funds by Major Type of Cost 
B-52. Distribution of R&D costs by industry and type of 
cost: ) PPT TITTTiTrrrirre. eeeeeeeeeeeeeeeeneeee 60 


Employment 

B-53. Full-time-equivalent number of R&D scientists and 
engineers by industry and size of company: 1957-58, 
1963-64, 1967-68, AMd 1973-84. ..ccceececesecccces 61 

B-54. Full-time-equivalent number of R&D scientists and 
engineers by industry and source of R&D funds: 
GRE Be cocecccecececccccescccccceccescecces 62 

B-55. Cost per R&D scientist or engineer by industry and 
size of company: 1957-58, 1963, 1967, and 1972-83 63 

B-56. Cost per R&D scientist or engineer by industry 
and size Of company: 1983......ceescecceesccveees 64 

B-57. Cost per R&D scientist or engineer in companies 
ranked by size of R&D program: 1972-83........++. 65 
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. Total employment of R&D-performing companies by 
and size of company: 1982-83......eeee- 

B-59. R&D scientists and engineers per 1,000 employees 
by industry and size of company: 1958, 1963, 1967, 
AM 1972-83. wcccccccccccccccsecssessseser eeeeses 

0. Total and company R&D funds per employee by size 
of company: 1963, 1967, AaMd 1972-83....eeeeeeeees 
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Table B-l. Trends in funds for industrial research and development by source: 1956-83 
[Dollars in millions] 
Total R&D Federal Company’ 
— Percent 
change from Percent Percent 
previous of of 
Amount year Amount total Amount total 
i. >) Prerrrrrrrrrrrrrrrrrerrrrrrrrry $6,605 42 $3,328 50 $3,277 50 
LDST a cccccccccccccccccccccccceses 7,731 17 4,335 56 3,396 44 
L95SBewccccccccccccsccccscccscseses 8,389 9 4,759 57 3,630 43 
Lb) PPPrrrrrrrrrrrrerererrrrrerir 9,618 15 5,635 59 3,983 41 
1960. cccccccccccccsccsscccccceese 10,509 9 6,081 58 4,428 42 
1961 ccccccccccccccccccccsccccese 10,908 4 6,240 57 4,668 43 
1962. cccccccccecesccscesccccseees 11,464 5 6,434 56 5,029 44 
1963. ccccccccccccccccsecscccceese 12,630 10 7,270 58 5,360 42 
19646. cccccccccscccccccscccsccccese 13,512 7 7,720 57 5,792 43 
19G5Sccccccccccccsccccscsccceceece 14,185 5 7,740 55 6,445 45 
1966. ccccccccccccsecseccccccecsece 15,548 10 8,332 54 7,216 46 
L9G] wccccccccccccscsesecccccceese 16,385 5 8,365 51 8,020 49 
19GB. ccccccccccccccccccccccccseces 17,429 6 8,560 49 8,869 51 
|) Pre erererrrrrrirerrerrrrire 18,308 5 8,451 46 9,857 54 
1970. cccccccccccccscccccesecee:es 18,067 -1 7,779 43 10,288 57 
DT hacccccccccccccccccccccccccece 18,320 l 7,666 42 10,654 58 
LD7 2c ccccccccceseccccsesecccscees 19,552 7 8,017 41 11,535 59 
LD7TZ.cccccccccccccccccscccceseces 21,249 9 8,145 38 13,104 62 
L9Tb sc cccccccccscccesccecccccecece 22,887 8 8,220 36 14,667 64 
L975 ce ccccccccccccccccceccccceceee 24,187 6 8,605 36 15,582 64 
1976s ccccccccccsccscscccesccceseece 26,997 12 9,561 35 17,436 65 
L97 Te ccccccccsccccccccccseseccees 29,825 10 10,485 35 19,340 65 
L9D7B a ccccccccesccccesccccccsececs 33,304 12 11,189 34 22,115 66 
LD7T9 eo cccccvcccccccecccccccccceces 38,226 15 12,518 33 25,708 67 
1980. cccccccccccccccccccsccsccees 44,505 16 14,029 32 30,476 68 
L9Blecaccccsecccccsscscccsseccces 51,810 16 16,382 32 35,428 68 
19B2. ccccccccccscccccecccccseeces 57,996 12 18,483 32 39,512 68 
|) ) kX PP rerererererrrerrrrrrrire 62,816 8 20,215 32 42,600 68 


| company funds include all funds for industrial R&D work performed within company facilities except funds 


provided by the Federal Government. 


Excluded are company-financed research and development contracted to out- 


side organizations such as research institutions, universities and colleges, or other nonprofit organizations. 


Funds by source estimated by the National Science Foundation. 


SOURCE: 


National Science Foundation. 
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Table &-2. Funds tor research and development by iadustry and size of company: ri, 4, 1963, 190/, and 19/2-83 
{[Vollars ina millions] 
industry and size of company sic code 1956 1956 ives 1967 i972 1973 i974 1975 197 iv7? i976 ivy ivsu 19K! 1982 i983 
TOCA. coccccccccceseccesesesesecesecsesescesseses | seesececcecesesese $6,005 $6, 389] Si2,0380 7 Sim, 365] $19,952 1 $21,269 | $22,887 | $24,187 | $26,997 | $29,825 1] S33, 904 | 538,226] $446,505 | $51,810] $57,996 $62,810 
Vistribdution by industry 
Food and Kindred product Sccccccccsccccecccescsesceseees 20 he a3 130 is} iv 209 L198 33> $5» 415 472 +28 o20 (4) (') ct) 
Testiles ead appavele cccsccccccccccccsccccccceosccocese 22,23 (4) lo w 57 ol ns “9 70 42 A’ a9 tT | 145 (*) qty (') 
Lumber, wood products, and furniture. ...cccccescccccecs 24,25 (4) 12 11 12 hs 71 ns 4m 107 123 126 139 148 in! 162 171 
Reser and Ghbled epabesiteccoccesceceocesoocccesocosece lo 36 &3 69 128 189 194 247 149 13 333 ya? 645 495 (') 626 «') 
Chemicals and allied product Gscccccicsccccecscescsesees 28 41 792 1,239 i, 907 i,932 2,116 2,45 » 727 5,017 3,22 +, 980 4,08 4.5% 5,625 6,699 7,287 
Sndusteial chemlealeccccccecoccccescesococcesccoccese 261-62, 286 4oU 553 BUY Yor 1,001 1,119 1,299 1,391 1,524 1,668 1,798 1, S62 2,197 2,802 1, ol +, 409 
OTUgs 420d MEGICIMES. cccccscccccesscessessseessesseses 263 94 126 216 4) bu] 098 8U7 961 1,991 1,417 1, 308 1,517 1,777 (*) (ty (') 
Gees Ghembasidccococcocsecceecscesoscooceoeveccesess 284-85, 287-09 87 iit 214 198 29% 299 344 354 aT 417 07% 539 662 cl) (') cy 
Petroleum refining and related industries... cecscecces 29 182 246 317 371 46m +98 oll 93 767 918 1, 060 1,262 1,952 ct) (*) (') 
Relies sratatBhoccoccccccccosccocccocesescosccecocoeccs 0 (") 89 15 182 377 42 469 46? 902 491 493 77 6% | (') (ty (') 
Stone, clay, and glaus ProductS..cccccccccccccscevccees 32 “ou “75 100 1% 183 iv9 217 233 des 287 424 1S 40% | (') (4) c') 
Primary MOC AILS ccccccccccccccesesecsesssseseeseseeesess 33 9 ist in} 242 277 yu? 358 443 U6 5 Sh 644% hod A744 1,000 | 1 ,% 
i ! 
ferruus metals and aT a 331-32, 3398-99 (*) 6u 1 iss 146 163 ist Zi> 256 284 bis 375 os3! (ty (ty | cy 
Nonterrous metals and products)....ssseseeeeeceeceess 533-36 (') >i 77 iu? iw 145 177 224 200 254 246 299 285 | (*) (') j q*> 
' 
| 
Fabricated metal Product S.cccccccccccseseseseseseeesace je 1i6 162 i353 los 253 291 si3 $24 358 Teta) 554 455 50 424 568 | 6 hs 
MACHIMETY ccccccrccceseseseeeseesessesesssseseeseseseess 35 >»43 786i 958 i, 326 2,138 2,549 2,985 1,19 4,487 5, 36u0 4, i535 4,825 ed | »,815 7,639 | 6,382 
‘ , } 
Uttice, computing, and accounting machines.......++.- 357 (*) (*) *) (*) 1,45 1,733 2,103 2,220 2,402 2,655 2,883 i,214 1,92 (') (ty) (') 
Uber machinery, except electrical. ...ssccceseseceess 351-56, 358-59 ) (>) (>) (>) (>) @) (>) (>) (>) 1,225 1,400 1,61! 1,999 (ty (4) (4) 
ELSCC ical EQuIPMENE. ccccccccsscesesessresesesesseesses 3D 1,516 1,969 2,808 3,867 4,680 4,902 5,011 5,105 5,636 >, 886 6,907 7,624 9,175 10,329 11,642 13,651 
Radio and TV receiving equipment....scccccccceceseess 365 (*) (®) (*) 45 48 ey) $1 50 $2 9h 130 245 5S (') (') qty 
COMMURICATLON EQUIPMENT. .ccccecsecesereeseeessesesess jo6 (ly 8s 1.773 2.425 2,583 2,613 2,424 2, 385 2,511 2,725 2,999 3,635 4,024 4,758 5,750 6,724 
ELECT TONIC COMPOMENE Ss ccccccesceseceeesesesseeeeeeses 367 . 3 4U6 489 549 691 770 902 1,169 1,547 1,573 1,661 2,016 
Uther electrical equipment....cssccccccceccecccceeees 361-64, 369 (4) 1,104 1,093 1,397 1,719 1,834 2,047 2,121 2,82 2,295 2,476 2,775 3,048 (ty (4) (*) 
Motor vehicles and motor vehicles equipment....ssseeees 371 688 856 1.090 1.356 1,954 2,405 2, 89 2, 340 2,778 3,358 3,879 4,509 4,955 4 80% 6,307 $5,372 
Uther transportation ]QUIPMENE . cececcecesesseeseesesees 373-75,379 ° . Sv 72 a7 9 94 i2u 131 is” ind (*) Cy (') 
Aircraft and ET TET! MPPPTTIriIrereeeereerrrririrriiirrrlire 372,376 2,138 2,009 4,712 5,669 4,950 5,052 >, 278 Ve 13 6,339 7,033 7 SM ” D6] 9,198 11,96" 5,058 | 1% | 
Protessional and scientific inst ruments..scescseeeseees 38 200 294 284 542 a 961 1,075 1,173 1,331 1,571 1,998 2,905 1,029 i,H14 +019] 6. 987 
| 
, et 
Scientific and mechanical measuring instruments...... 381-82 97 156 70 104 163 ne 21 bh . 452 670 950 1,352} ) (ty) (4) 
Yptical, surgical, photographic, and other | 
LSC TUMONE Ss ccc cece eee reese ese eeeeeeeeeeeeseseeeee 383-87 103 134 214 su 675 ? 854 9 i,ti9 1,328 »?? i,* Ny j ct) 
i 
Uther manufacturing AMNGUST TIES s cccccccccceseseeseseseee 21,27,31,39 (’) 105 $4 9 146 158 177 ry 47 . "er a al wae | , 7 qly 
, 07-17 ,41-67,737, i . ». 
oP Pee eee PPP eee eee eee eee ee) 7 7 7 j j 35 *” , > ~ <> ad * ) a" i "> 
Nonmanufacturing industries 7 739,807 , 89) (*) li 276 sx u7 15 bm 4 ’ | 
Distribution by size of company 
(based on number of employees) | 
Less than b QDs cece ccccccceceececesecesececeseeeeeeees CoO eee 309 532 619 687 929 940 1,058 1,222 1, 384 1,353 ee) 1, 764 > » wy i, 399 
i,VUU to © FW ec ccccecesscceeeseeseeeeeeereessenacesnece Cee eee 255u 642 1,022 1,017 1,215 1,248 i,370 1, 385 1, 500 1,526 1,931 2,463 Tul s, 14 1, 999 4,022 
5, v0U to DY FWP ccccccscescesesesesessesese seers er eee eee eee eeeeeeeeeee 2 892 1,076 1,168 1, 346 1,478 1,668 1,829 1,51 1,691 Fe is , 984 i,/% 2,944 
1¥,vU0U to 26 FWP co ccccccccsesceseceesseecesseeeseeeeeees el eee eee eee eee eee 5,686 7,215 10,989 13 790 2,159 2,2% 2,416 2,633 2,874 3,418 4,274 5,191 6,017 6, 72 7 Bie 8,585 
25,000 ime 6 See eee eee E CEOS OSOOOSOOSOOOOOCCOCCoCC CoCo Cee eee ee eee eee eee eee 7 14,173 15,657 16,697 17,469 19,591 21,099 24,106 27,097 41,693 % 607 61,322 44, 166 
i 
zhot separately available but included in total. See general notes. 
jtstimated by the National Science Foundation. Q 
,31C codes 3398 and 3399 included in the nonferrous metals and products group for 1956-6}. a 
5 Data not tabulated at this level prior to 1972. 
,Bata not tabulated at this level prior to 1977. / 
Included in the other electrical equipment group. 
SOURCE: National Science Foundation. 
- . 


Table 8-3. Funds for 


research and development by 


[Dollars in zillions) 


industry 


and size 


i965 


Companies with total employment of - 
Indust ry SIC cade 
Less than 1, to >, (AW to iv. ine , or 
Total 1,000 4,999 9,999 24,999 more 
TOLal. ccccccccccccccccccccccccescsecosesooceoss TPP eee eee eee eee $62,#lo $2,899 23 ,Ved >. 944 $8. 545 44, too 
Food and xindred PTOGUCE Se ccccccccesssssssesessesesis Pall c*) Pa.) 75 1 $0 1) 44h 
Textiles and apparel. «ccccccccccccsecesccesceseceess 22,23 c*) 24 18 22 4’ ty 
Lumber, wood products, and furmiture. ..sccccccseceees 24,25 171 13 43 2 (*) (*) 
Paper and allied product Sc cccccccccccccsesececceseees 26 (*) ct) So 0 (*) s7® 
Chemicals and allied product 6... cccccecccccccceeeses 28 7,287 43 ct) (4) ,oi7 $,151 
SeGesnetat chashasidcococococceecoceccosocosocoocees 281-82,286 3,409 7» q') (') a. 2, 
Soume and endlelastccoccccccccceccccccescocccooeess 283 (4) (*) (*) 175 cy) (4) 
Suher chanlesiscoccccccccccccccecoceececcoccoccosscss 284-85, 287-89 (4) (*) 226 10% (‘) cf) 
Petroleum reining and related industries..........+. 29 c*) (*) (*) (*) (ty q') 
RebGes seaiesRGcccccccccccecoocococeceesooeeceocsooss ww c*) 99 ct) (*) (ty 384 
Stone, clay, Md glamS PTOGUCTS.cccccccccecccsccecese 32 (4) 5 c')y 44 (*) i118 
Primary SECOIScccccccececeeceseeseeceseeseeseoesccesos 43 1,096 ct) 145 c*y 172 c*) 
Ferrous metals and product $...ccccccccccccccceceees 331-32, 3398-99 cy 29 cy (ty (4) a 
Nonferrous metals and product's. ....eccceseecesecese 333-% c') (*) q*) se (') ct) 
Fabricated metal product 6. ..cccccccccsccceccccccecess 34 634 48 14? (4) (4) (ty 
MACHINETY ccccccsceees eee reese esse sesesesesesesesesese 45 8, 382 570 Jo7 ct) (ty 5,817 
Uftice, computing, and accounting machines.......++ $57 c*) (') 526 | 71 ct) (4) 
Uther machinery, except electrical. ...sccccccseeses 351-56, 358-59 c*) (*) iy (*) (ty (*) 
| 
Electrical CquipmMent. cccccccecesecsessssseseesesesese $6 13,65! 480) 6% 461 aa) 10,356 
Radio and TV receiving Equipment. .ccccccccsescecess s65 (*) (*) 25 (*) (*) (') 
Comm nication C$QUAPMON « cece cesecesseseseeseseeeses 466 6,724 (') so | 1) a >, 286 
Electronic COMPONENTES. oo ccccccccccssccecesccscesess 7 2,016 (') (fy) | (4) 
Other electrical equipment. .ccccsccscccccsscceseses Jo 1-64, 369 (4) (*) Cty] 91 10) 
Motor vehicles and motor vehicles equipment. ......++. 71 $,372 14 (*) 
Other transportation SCQUIPMON 6 cccccsccseseeseeeesees 373-75,379 (*) (') i A , 
Aircraft and MISSILES sc ccccccsecesesssessesesseeeseses 372,376 13,741 (ty ' +] ‘) " 
Professional and scientific inst ruments...scccccccees 46 4,38 ly 5 (*) . 

Scientific and mechanical measuring instruments.... 381-82 (*) ) 2% (i) } 9] 

Uptical, surgical, photographic, and other 

LMSC TUMENE Ss ccc e eee ee ee eeeeeeseseeeeeseeeseeessees 363-87 579 } om (4) y 

Other manufacturing indust ries. ....sscccecececcsecess 21,27,31,39 ct) a 1$2 ‘ y] 

07-17 ,41-67,737, , ’ 

Nonmanufacturing ee ae. ee 739,807 891 2,065 »ah 584 f ) ) 


‘Not separately available but included in total. 


SOURCE: National Sctence Foundation. 


See general notes. 


Table 8-4. 


Funds for research and development by industry, size of >ompany, and size of R&D progrtar: 


19Es 


R6D size of progran [thousands of dollars] 


. : Less then $200 to $1,000 to $10,000 to $100,000 or 
Industry and size of company SIC code Total $200 $999 $9,999 599,999 <a 
[Millions of dollars] 

Batalecoccccececccccccosoosescs pecccooccosoosoe | coccoccocooooooce $62,816 $5u7 $793 $3,542 $11,321 546.653 
Food and kindred products... ..c0-cccccccccecceccesess 20 (*) (4) (4) 203 $23 0 
Textiles and apparel...cccccccccccsccerescs ceccccceos 22,23 (’) (4) 23 7 30 0 
Lumber, wood products, and furniture........ wTTTTT TT 24,25 i7i id is 56 90 0 
Paper and allied products......cseeese0s seccocoeoes - 26 (*) 5 i8 (4) 251 qt) 
Chemicals and allied product 6. ...cccccccccccscscscess 28 7,..87 47 65 288 1,820 5,066 
Industrial chemicals..cccccccccccecccsscesesesseses 281-862,286 3,409 6 20 112 672 2,597 
Urugs and medicines......... TTTTITITT TTT TTT TTT TTT 283 (4) (*') 20 (*) 783 cy 
Uther chemicals...... peesworesoooosoooosesosocesces 284-85, 287-89 (*) (4) 25 (*) 365 (*) 
Petroleum refining and related industries......«es+«+ 29 (*) (>) 3 35 267 1,808 
ee 30 (4) (1) (4) (4) (') a3) 
Stone, clay, and glaSS Product’S...cccsccscccesesesces 32 c*) (*) 28 60 3% 101 
Primary |) | sree © ** 33 1,096 5 22 13/7 $39 392 
Ferrous metals and PTOGUCT Se ccccccerccesscesssesees 331-32, 3398-99 c') (*') 19 72 295 392 
Nonferrous metals and product $....scccccececcceeses 333-36 (*) (4) 3 65 244 0 
Fabricated metal product Secs cccccscscccsceseseeeeeees 34 634 30 48 143 413 0 
MACHIMETY cccccseceree eee see eee eee eseseeeeeeeseseee® 35 8,382 122 144 659 1,430 6,027 
Office, computing, and accounting machines.......++. 357 (*) (') w 229 589 5,264 
Other machinery, except elect ical. ..ccceccecseeees 351-56, 358-59 (*) (4) 114 430 84) 763 
Electrical equipment. .cccccccccccccccesreseseceeeeses 36 13,651 53 125 530 1,210 11,733 
Radio and TV receiving equipment. ...sccccsccsecsses 5 (4) (*) 13 (*) (*) (4) 
Communication equipMent«..scccecccssseeeesesesesess 366 6,724 i4 33 105 452 6,120 
Electronic COMPOTION Bcc cr eee e eee eset ee eeeeeeeeeeeeee 67 2,016 is 27 183 358 1,430 
Other electrical equipment. ....cccceccccccccccesees 361-64, 369 (*) (*) 53 (4) (4) (4) 
Motor vehicles and motot vehicles equipment......+++. 371 5,372 - 36 467 4,938 
Other transportation equipment. ......scecccceseeeeees 373-75,379 (*) (4) (4) 34 (4) (4) 
Aircratt and TET PPPPrTrrirs+ rrereereresrerirrririiritite 372,376 13,741 j 7 272 348 13,113 
Protessional and scientific imst ruments...scccccececs 38 4,387 33 79 402 539 1,3 
Scientific and mechanical measuring inst ruments.... 381-82 (4) (*) 45 (*) 393 (1) 

Uptical, surgical, photographic, and other 
iT ide) |, € PPPETELELILITITIETITIITITriitriirririiiittt 383-87 (*) (') 4 (') 145 ct) 
Uther manufacturing Indust CleS...csccccccsceseseseces 21,27,31,39 (') (') 28 124 67 VU 

07-17 ,41-67,737, : 

Nonmanufacturing IMGuSt CIOS. sc cccccesceesseeeeeseunes { 739,807 891 2,065 72 58 435 955 546 

Distribution by size of company 

(based on number of employees) 

Less than 1 WOU s ccccceeecee see eeesssesesseeesseeeeees seen eee eeeeeeee eee 2,899 484 651 1,415 Me 0 
1,000 to © WMG ccccce ee eee eee eee secs seseeeseesesesess eee eee eee eens 4,022 (') (*) 1,431 2,368 0 
5,000 to D FVD ccwcc eee ee ere eeeeseesesesssseseseseses eeeeee eee eeeeeeeee 2,944 ¢*) (') 449 2,315 $2? 
10,000 te IM PrEeTELELILILILLILiliililiiifiitlilil eee eee eee eeeeeeere 8,585 0 (') (') 3,742 4,217 
25,000 or | 1 ¢ SRREREELEBREEELELELEEELELELELELELELELE eeeeeeeeeeeeeeeeee 44, 366 U (') q') 2,547 39,909 


‘Not sepatately availabie but included in total. 


National Science Foundation. 


SOURCE. 


See general notes. 


2) 


é2 


Company funds 


for research and development by industry and size of company: 


[Dollars in millions} 


1957-58, 1963, 1967, and 1972-83 


Industry and size of company SIC code 1957 1958 1963 1967 1972 1973 1974 i975 1976 1977 1978 i979 1980 1981 1982 1983 
Totale cecccccccccccvcccccccccccccccccceccescccece | cecccccccccecccces $3,396 $4,030) $5,360] $8,020 | $11,535 | $13,104 | $14,067 | $15,582 | $17,436 | $19,340 | $22,115] $25,708 | $30,476 | $35,428 | $39,512 $42,600 
Distribution by industry 
ee 20 74 77 cy) i181 258 268 297 (4) as) (1) (*) (*) (*) 636 762 799 
ND SE Sn renneennnesengntnteetetsets 22,23 i4 20 (') (ty 61 63 (4) () (4) (4) (') (4) as) 116 124 31 
Lumber, wood products, and furniture.......scceceeecees 24,25 14 12 @) 12 (4) (') (') 88 106 123 126 139 148 iol 162 171 
SD G00 GU MEIER, on nnvenccceccesenseoeesererss 26 35 42 69 ae) (1) (4) cy (ty (4) (4) (') (ty 495 S66 626 681 
Chemicals and allied products...ccerecccccccccccccceces 28 616 666 1,004 1,297 i,741 1,913 2,236 2,490 2,751 2,907 3,250 3,692 4,264 5,205 6,226 6,839 
Industrial chemicals. .cccccccccccccccccccccccccceccce 281-82, 286 423 443 662 785 860 936 1,105 1,173 1,275 1,387 1,473 1,617 1,856 2,393 2,879 2,969 
BD GD GIN wo cccccecccccecesecccseseecsecese 283 104 126 207 (4) (4) (') (4) (1) (4) () (') (1) 1,756] 2,064] 2,490 2,931 
On 284-85, 287-89 389 9 135 (4) (4) (4) (‘) (4) (4) (') (4) (ty 653 747 856 940 
Petroleum refining and related industries. ...eeeeececes 29 200 234 296 355 454 485 603 (') 715 842 939 i,to9 i 401 1,780 1,981 2,032 
SD GU nnicncneegeeeenenesetsesseeseeeceseeeese 3u 70 te iii 160 255 280 (') (4) (') (4) (!) (') (1) 598 665 746 
Stone, clay, and glass products. ....cccccsccccceccccess 32 (*) (1) 97 134 168 184 203 (4) a5) (4) (4) (*) 363 aii 414 448 
Primary |) | TTT! rrr TT TTT TTT TTT TT TTT Ti 33 lu3 117 174 2% 264 2937 350 422 481 494 49) 539 594 702 721 704 
Ferrous metals and Ee 331-32, 3398-99 63 73 ios 134 144 is’ (4) 2il 252 2oi 271 305 338 415 4% .20 
Nonterrous metals and products?......eeeeeeeccceceees 333-36 40 39 69 100 i2i 138 (4) 211 229 233 226 234 256 287 285 284 
Fabricated metal product. cccceccccesevecccescceccseses 34 97 105 129 isi 243 279 299 297 322 $42 348 414 501 545 510 508 
MAChine ys ccccccccccscesesecseseseseseesssssessssesesse 35 397 438 709 1,006 i,738 2,120 2,473 2,687 2,955 3,403 3,901 4,490 5,254 6,124 6,977 7,238 
Utfice, computing, and accounting machines........... 357 (3) (3) (3) (3) (4) a) (y 1,734] 1,893] 2,220] 2,558] 2,958 3,436 3,847] 4,722 5,116 
Other machinery, except electrical. .....ceeescccscees 351-56, 358-59 (*) (*) (4) (*) (4) (4) (4) (*) (*) 1,183 1,345 1,532 1,818 2,277 2,255 2,122 
tlectrical ]QUIPMENT. ccccccccccccesessesesesesesssesess 36 608 632 1,017 1,571 2,313 2,491 2,704 2,798 3,081 3,238 3,741 4,515 5,431 6,409 7,048 8,570 
Radio and TV receiving equipment.....ceseeesesesececs 365 (5) (5) (5) (1) (4) (1) (4) (4) $2 mS 102 192 346 358 398 388 
Communication EQuipMEeNnl. .cceeececccssesssesessesesess 306 2 253 564 930 1,165 1,251 1,287 1,328 1,418 i,559 1,763 2,049 2,36? 2,975 3,568 4,357 
ELECETOMIC COMPONENTS... .cceceeceseececseseceeceesess 367 205 260 06 (1) (*) (') (4) (') 1,165 1,212 1,269 1,670 
Uther electrical equipment....ccccceccccccccccceccces 361-64, 369 378 379 453 (4) (4) (4) (4) (') (4) (') (') (') 1,553 1,864 1,813 2,155 
Motor vehicles and motor vehicles equipment. ..scecseess 371 517 560 799 994 1,661 2,020 2,101 2,02 2,395 2,887 3, 81 3,780 4,00 4,219 4,329 4,806 
Uther transportation equ! pment. ...cccccescccccceceesece 37 3-75,379 a 33 a0) 43 (') (ty (') (*) as ao % Th) 
ALTCTAIC and MISSILES. cccccceccecescecresesseseseseseses 372,376 299 333 452 i, i 38 978 ~154 78 1,285 1,418 1,54? 1,823 2,201 2,370 3,44 1,882 4,44) 
Protessional and scientific instruments... .eeeceesscees 3 140 157 202 $53 678 aE | 908 Oi i, ion} 1, 380 1,668 2,012 2,4% , 97s 4, 396 3,748 
Scientitic and mechanical measuring instruments......- 381-82 59 63 53 67 isi 5 i 7 | 9 405 Sou 4) 1,001 45 1,433 1,699 
Uptical, surgical, photographic, and other { 
LOSE CUMENE Se cocccccccscccecsseseeseeseeseseeeseseses 383-87 | 81 94 149 J86 >2/ bob 6°) » } a5Y 44> i,l . nS a4 ! Vent 48 
| | 

Uther manutacturing UNGUST TILES. ccecesececerevesesessess 21,27,31,39 ig $3 2 ba ba) (') ty (4) sa] ° | Hh Or "9 I 73 »»% 
Nonmanutacturing indust CieS....eceeeceececevesceceseees { 07-17 61-07 ,737, (') 55 BS 172 277 299 05 425] st | oi | ’ oes ee 1? 

739,807 891 a | 

| j | 

Distribution by size of company 

(based on number of employees) | 
Less than 1 Ws cccccccccccccccecesesseeseseseseseesess eee ee eee ee eee ee eee 6375 299 425 459 603 633 69i 949 1,085 ,14> Pele i, Sau #9 242 
1, JOU CO 6 GPVe ccccccveccccsccscescesecesececeseseeeses | seecesececesessese 406 440 596 bho 843 891 99.2 i,is2 i,23t 1,289 sr 1,893 , Kh 3,023 +, 1 
>, UUU to D GWG ccccccccccccccccccecccecsseeeeeesesesess eee eee eee eee eee eee 6 6 bs. 89U 981 1,1i6 1,190 i, 334 1,439 i, $l 1,463 19h , 9 2,271 2,415 
10,U0U0U to 2G  GWVaccccccesccscccsecsseeesseeseseeseseeese eee eee eee eee eee eee 2,615 2,891 4,338 6. )%4 1,540 1,731 1,986 2,262 2,325 2,583 s,. ; *. Ne 4,86?) 5.537 6,410 6,988 
25,U0U0U OT MOTSVe ce eee eee eee eee eee eee eee eeeeeeeeeeeeeeeee eee eee eee eee eee eee ss 7,6s9 8,868 9,882 10,049 11,461 12,884 14,790) in, 965 20,065 23. Sb 25,811 27,575 


Note: 


Not separately available but included in total. 


wn = 


Vata not tabulated at this level prior to 1972. 
Vata not tabulated at this level prior to 1977. 
Included in the other electrical equipment group. 
Estimated by the National Science Foundation. 


ow & 


SOURCE: wWational Science Foundation. 


Company funds include all funds tor industrial R&0 work pertormed 
outside organizations such as research institutions, universities and colleges, 


See general notes. 
Sic codes 3398 and 3399 included in the nonterrous metals and products group tor 1957-63. 


within company tacilities except tunds provided by the Federal Goveroment. txcluded are company-tinanced research and development contracted to 


or other nonprofit 


organizations. 


AV 


Table B-o. Company funds for research and development by industry and size of company: i983 
[Dollars in millions] 
Companies with total employment of-- 
Industry SLC code Less than 1,000 to 5,000 to 10,000 to 25,000 or 
Total 1,000 4,999 9,999 24,999 nore 
| 7? PTT TTTTTT TTT TTT TTT TTTTTTTTiTrTeTeTTeteT eeeeeeeeeeeeeeeeee $42,600 $2,242 $3,381 $2,415 $6,988 7,575 
Food and kindred PTOdUCESececececcesccccsccescceseses 20 799 26 75 130 222 s46 
Textiles and apparel. ..ccccseccccccceccccccsccseseces 22,23 131 (1) 18 2 42 (') 
Lumber, wood products, and furnitures scceceeesecccees 24,25 i71 13 43 26 (') (1) 
Paper and allied productS..cceccrcccccccccesecseseces 26 681 ae) 36 30 199 (ty 
Chemicals and allied products..ccccwecesescecccsccces 28 6,839 242 682 581 2,588 2,745 
Industrial chemicals. .crccccscccccccccccccsesseseces 281-82, 286 2,969 76 114 300 $84 2,094 
Drugs and medicines. ccecssecesccccscsscsssnesssseee 283 2,931 (4) 34 175 1,976 (1) 
Other Chemb cele ccccccccccccccesoccecccecececeseses 284-85,287-89 940 (4) 226 106 228 (1) 
Petroleum refining and related industries....cccseeees 29 2,032 i4 (') (') 218 i, 781 
Rubber PTOMUCESs ceesececcececeseesecescesessesesseses 30 745 99 136 (!) 195 (ly 
Stone, clay, and glass PproductSececceccccecsesesseses 32 448 35 (!) 44 222 ct) 
Primary BOCOIDs 0 00 0000 0000000000F0OSS000000HSSSCCSSES 33 704 41 143 RS lh4 271 
Ferrous metals and productS.csceesccescscccsesesesss 331-32, 3398-99 420 20 (') 49 87 (ty 
Nonterrous metals and Product. cessesseesesesessess 333-36 284 i (') 36 7 (') 
Fabricated metal PTOdUCESe ccccceccceccceccsseesessece 3%4 568 88 124 106 B86 lh 
MAChineysccccccveccseeesesessesesessssssssesesessess 35 7,238 539 688 385 B90) 4,734 
Office, computing, and accounting machines.....e.e- 357 5,116 177 326 i71 379 4,063 
Uther machinery, except elect ricale cecccccccccscccs 351-56 , 358-59 2,122 362 s62 214 Sil 671 
Electrical ]QUIPMENL . ceceesereeecsecesesesesesssesese % 8,570 439 S30 308 1,238 6,055 
Radio and TV receiving equipment...cccccceseeeesess 365 388 29 25 (4) (') (') 
Commi nication S]QUIPMENE. ceceeesecceceeessessesssess 3606 4,357 121 152 ed * l 3,600 
Electronic COMPOTENE Se ceeeeeeeeeceeeeseseesesessese 367 1,670 lo2 177 ch) (') 799 
Other electrical equipment..eccccccccsseseseseseees 361-64, 369 2,155 127 177 ; ty (') 
Motor vehicles and motor vehicles equipment...e.seees 371 4,806 14 28 b 4 ool 
Other transportation equipment. .cccesssccesecvssseesss 373-75,379 106 5 18 c') ) (') 
Aircraft and missiles.cccsesesccccccsccccseccsenesece 372,376 3,441 11 49 SI y,125 
Professional and scientific instruments.....cceseeees 38 3,748 371 330 69 it ‘ 
Scientific and mechanical measuring instruments.... 381-82 1,699 26 40) 141 ) 
Optical, surgical, photographic, and other 
Tid, |, 4 POPPER EPELELELILIELITIELELITITITTTTTererieh $8 3-387 2,048 145 90 128 (*) ( 
Other manufacturing INGUSTC TICS. ceoccccecssssessesesess 21,27,31,39 556 “05 152 74 L114 i l 
Nonmanufacturing industries. cccccccssscsecsessseseses { 07-17 ,41-67 737, 1,017 216 67 152 122 6U 


739,807 , 891 


INot separately available but included in total. 


National Science Foundation. 


SOURCE: 


See general notes. 
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Table B-7. 


{Dollars in millions] 


Company-financed research and development contracted to 
organizations by industry and size of company: 


1983 


outside 


Industry and size of company 


SIC code 


TOSHle cocceeeeeeeeeeeseeesseeseoeeeeeoesecesececooseses 


Distribution by industry 


Food and kindred productSecccccccccccccccsccccccesesesesseses 
Textiles and apparel. ccecccccccccscccccseseccccsscssssesece 
Lumber, wood products, and furnitures eeececcccccseccsccsece 
Paper and allied productSeccccccccccncccccccccccccesescesese 
Chemicals and allied productSeccccccccccccccscccccesesecsece 


Industrial CHEMEL CAlLSccccccccccccceeceeeeseeeeeceeseeeeses 
Drugs and MOGI CIUMEBe cccccceccccececeeseeeeeececeeceesececs 
Other CHEMULCALSe cccccccececcesceecececeescseeececcesecece 


Petroleum refining and related industries. .ccccccsscveseces 
Rubber ProductSe cecesescccecesccccccsesesecsesesessseseeees 
Stone, Clay, and glass productScceccsccccccscsesesesesscese 
Primary MECAlLSecccccccesevesseeesssesessessssessseseesseses 


Ferrous metals and productScccccccccccccccsscccsssesesese 
Nonferrous metals and ProductSececescccccccccsscesccecece 


Fabricated metal productSeccccccccscsccscccccsssssesesesesesss 


Machine ryeccccccccccccseseccccceseseseseesesesesssesesssese 


Office, computing, and accounting machineSccecccscccecees 
Other machinery, except eClectrical.s cevececccvsssssecseses 


Electrical CQUIPMENE cece cececceseseseccesecscsesessssssese 


Radio and TV receiving Equipment. covccesccscvcssescsssess 
Communication |EquipMeNnte eeeccccscccsevesessssessssssseses 
ELECtCronic COMPONENES. cocescccescsseessesscsssssesesssses 
Other electrical equipment. ccccsccsccecvcscessseseseseses 


Motor vehicles and motor vehicles equipment. ccccccccccccces 
Other CranspoOrtation equiPpMeN. eoeseseccccsecesecsessessecs 
Aircraft and misSsileSsccccccccccccccscccccsscssssesssessece 
Professional and scientific insStrumentS..cscccsseccccsescecs 


Scientific and mechanical measuring instrumentsS....eeeeee 
Optical, surgical, photographic, and other instruments... 


Other manufacturing UnduSt CLES cccccccccececssccseseesececes 


Nonmanufacturing ANdUSCKTLIESS. cccccccccceceseseccsessesesecess 


Distribution by size of company 
(based on number of employees) 


Less than 1 ,OOQs ccececccccccccsesessesecssssessessesssesece 
1,000 CO 4,999. ccccccccccccnccccccccecseccccsessecceesecees 
5,000 £O 9, FID. ccccccccccccccccccsccccccceceseseesesseccece 
10,000 CO 24,999. ccccccccccccccccccccccccccsccsscecsesececes 


25,000 or MOTSer cece srce see ese seseesesesseseeeseesesseeseseseseseeeese 


20 
22,23 
24,25 

26 

28 


281-82 ,286 
283 
284-85 ,287-89 


29 
30 
32 
33 


331-32, 3398-99 
333-36 


34 
35 


357 
351-56, 358-59 


36 


365 
366 
367 
361-64 , 369 


371 
373-75,379 
372,376 

38 


381-82 
383-87 


21,27,31,39 
07-17 ,41-67,737, 
739,807,891 


26 
59 
78 
192 
646 


Not separately available but included in total. 


SOURCE: 


National Science Foundation. 
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See general notes. 


Table 6-8. Companies with 1,000 or more euployees' contracting research and development to outside organizations by industry and size of company: 1983 
Companies with total employment of-- 
Industry SIC code 1,000 or more 1,000 to 4,999 5,000 to 9,999 10,000 to 24,999 25,000 or more 
Total} Outside Total Outside Total | Outside Total | Outside Total Outside 
BWOCRhe coceseosececccecesceeceseesese eeeeeeeeeeeeeeeeee 1,319 245 807 110 199 36 190 56 123 43 
Food and kindred products. .ccccereccecccces 20 105 24 Si 8 22 6 23 8 9 2 
Textiles and BPPAaTe ll. ceceeccccccevesesesess 22,23 63 9 37 4 13 i io 3 3 1 
Lumber, wood products, and furniture....... 24,25 46 2 33 i 9 0 2 0 2 i 
Paper and allied PTOdUCESscccsecceseseseses 26 53 13 293 6 8 1 12 3 4 3 
Chemicals and allied products.....sescceees 28 109 3% 60 16 1S 6 24 9 10 5 
Industrial Chemicals. cccccccccesssesseces 281-82 ,286 32 10 i3 i 7 3 6 3 6 3 
Orugs and medicines. cccccsccccssecevecsece 283 32 il 14 4 3 2 12 + 3 l 
Uther chemicals...ccccseccccsccsseccsecces 284-85, 287-89 45 iS 33 ll 5 l 6 2 l l 
Petroleum refining and related industries. 29 24 10 7 0 2 0 5 3 10 7 
Rubber PLOGUCESc cc ccccccccccccsesecescseere 30 38 4 28 2 3 i 5 i 2 0 
Stone, clay, and glass products....seeeeees 32 37 6 20 2 7 l 8 2 2 l 
Primary BBCOISc 000060 eeeeeeeseeeeeeeeeesece 33 75 15 48 9 9 0 il 4 7? 2 
Ferrous metals and productS..ecccceeseces 331-32, 3398-99 51 8 32 4 7 0 6 2 6 2 
Nonferrous metals and products...ceeeeeee 333-36 24 7 16 5 2 0 5 2 l 0 
Fabricated metal PTOGUCESscccssesscscecsece 34 74 8 55 6 ll 2 4 0 0 
Machinery. cccccccccccccccccccccsccccccccccs 35 164 25 114 1S 21 2 i8 4 ll 4 
Office, computing, and accounting 
MACHINES. cocccccccccccccesssescscsscesces 357 41 5 27 3 3 0 5 0 6 2 
Other machinery, except electrical....... 351-56, 358-59 123 20 87 12 18 2| 13 4 5 2 
Electrical equipment. ..scccccssccecccsccecs 36 143 19 92 il 17 1 19 + is 3 
| 
Radio and TV receiving equipment......... 365 13 0 8 0 l 0! 2 0 2 0 
Communication equipMent..cceceessceseeces 366 30 2 17 0 3 0 5 l 5 l 
ELECCTONIC COMPONENTES. cccceececescesseces 367 33 4 22 2 3 0 4 l 4 l 
Uther electrical SQUIPMENE. cecesesecseees 361-64, 369 67 13 45 9 10 1 8 2 + 1 
Motor vehicles and motor vehicles equipment 371 36 3 20 l 6 0 5 0 5 2 
Uther transportation SQuIPMENL. ceescesecees 373-75,379 18 4 13 2 2 i l 0 2 i 
Aircraft and Bi SsileSe coccccccccccsscsecccce 372,376 33 i3 i2 l 4 l ’ 4 12 7 
Protessional and scientific instruments.... 38 57 7? 38 6 9 i 5 0 5 0 
Scientific and mechanical measuring 
UNSTCTUMENTSe cece cccscsesessssseseseseses 381-82 30 2 22 l 4 1 2 0 é vu 
Optical, surgical, photographic, and 
other LMSC TUMENT Ss. cece ccceseseseseseseses 383-87 27 5 16 5 5 0 3 0 3 0 
' 
Uther manufacturing indusStrieS..ccccccscees 21,27,31,39 78 il 50 5 li 2 10 3 ? i 
Nonmanufacturing industries UI~17,41-67,737, 166 36 100 15 0) 10 23 8 13 3 
zg eseeeeeeeeeeeeeee 739,807 891 


‘vata not available for companies with less than 1,000 employees. 


SUURCE: National Science Foundation. 
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Table B-9. Company financed research and development performed by foreign subsidiaries of . 5. domestic companies 
outside the United States by selected industry: 19/+-835 


{Dollars in millions] 


Industry SIC code 1974! 1975 1976 1977 1978 1979 1980 1981 1982 1983 
Totaleccccccccccccccccccccccccccccceccccccccesceccs | cocccccccccccoccce | $1,300] $1,454 | $1,659 | $1,877 | $2,209 | $2,754 | $3,165 | $3,393 | $3,097 $3,234 
Food and kindred PTOdUCTSecccceseccccccesecscesesessssess 20 27 23 293 32 43 51 54 62 65 65 
Chemicals and allied product. cccesccccccccccsccccccccees 28 208 269 312 332 395 500 603 
[adustrial and other chemicals.ccccccccccccsccrececsces 281-82,284-89 32 85 108 133 151 199 245 
Drugs afd medicines. cecccccccccccecccccsccsecccsesesece 283 126 184 204 199 244 wl 357 
Petroleum refining and related industries....ccccceeseeees 29 (4) (2) (2) (4) (4) (2) 141 
a Stone, Clay, and glaSsS ProductS....cccccsecccccccsccseces 32 7 7 (2) (2) (2) (3) 21 
PLimMary METAlSecccccecercrecesesscssssesesssessesesessses 33 3 9 12 9 9 1 il 
Fabricated metal product S.ccccccccccccccccccccevescccsces 34 (2) (4) 22 24 29 (3) (3) 
MACHINE TY ccccsccesseccececscessssesesessesesesesesesesess 35 258 331 352 4il 460 534 599 
Electrical equipment. ccccsccccesecesecessesssesessseseses 36 238 245 278 300 352 445 451 
~ ELSCCTOMIC COMPONENES. cceeeccccerceseeesereseesseseses 367 4 7 9 13 17 25 29 
Uther electrical CQUIPMENT < cccccccecccscccccccssesseses 36 1-64 , 369 (3) (3) 6 5 9 ll il | 
Radio and TV receiving equipment; communication 
tt ncccccesudananessaaoeseneebesneseuceceeeeotss 365-66 (3) (3) (3) (3) (3) (3) (3) 
TEENS POTCACIONs coccccccccsececsesceessssesesessssseeseses 37 406 412 464 558 640 B74 1,020 
Motor vehicles and other transportation equipment...... 371,373-75,379 304 373 423 514 (3) (3) (3) 
SED GO GRCEOND, da nnnnnceneguheseseeesesesseetese 372,376 42 39 41 44 (3) (3) (3) 
Professional and scientific instruments. ccceccccccccssces 36 39 49 69 81 21 156 1386 
Uther manufacturing indust riesecccccccccsccesesccessseses 21-27, 30-31,39 lil lu5 137 144 181 213 139 
, — 07-17 ,41-67,737, ' , : 
Nonmanufacturing induSt riesSecccccccssecesseesssseesessses { 739,807,891 3 4 4 9 12 5 7 
Note: Vata are reported in current U.S. dollars. 
| hased on data obtained trom the top 200 U.S. R40 performing companies. 
Sincluded in the other manufacturing industries group. 
Not separately available but included in total. See general notes. 
SOURCE: National Science Foundation. 
Table B-10. Company tunds for R&D performance by selected industry: 1983 actual and 1984 projected 
{Vollars in miilions] 
Industry SIC code Actual 1983 1984 (projected) 
Cle | CRELEREELEPELELILILITILITITILITLITTTrrete ee eee eee ee eee ewes $42,600 $47,053 
Chemicals and allied product sScccccssccecccsccsevees 28 6,839 7 Sk 
Industrial Chemicals ceccccccceseccesceseseseeees 2861-82, 286 2,969 3,245 
MACHINE TY cecececsesereseeseseseesesseesesessssssess 55 . bbe 8,481 
Electrical equipment. ccccccccesecesecesesesesessses ha) 8,970 9, 366 
Communication EquipMENt. sececeseececesessesecsess Job 4,357 +, 9% 
4 Motor vehicles and motor vehicles equipment......«- 371 4,806 (| 
Aircraft and MISSILES. cccccccsesceccceceseseseesecs 372,376 43,44] *,i* 
All other LNGUSTTLEKe cccccscsccescccsesesseseeesese eee eee eee eee eeee 11,706 . 
Not separately available but included in total. See general notes. 
o SOURCE: National Science Foundation 
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Table B-il. Federal funds for research and development by industry and size of company: 1957-58, 1903, 1967, and 1972-83 
{Dollars in millions] 
Industry and size of company SIC code 1957 1958 1963 1967 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 
SS EST eT TTT TT TT TTT TTTTT TTT TTT TTT TTT eee eeeeeereereeeereee $4,335 $4,759 $7,270 $8,365 $8,017 $8,145 $8,220 $8,605 $9,561 $10,485 $11,189 $12,518 $14,029 $16,382 $18,483 $20,215 
Distribution by industry 
nt it i ei an cnsnesemennannnnnennsasnens 20 (4) 6 (2) 2 l i i (2) (2) (2) (2) (2) (2) (2) (2) (2) 
Textiles and apparel ?s-cccccccccesceccccceccesecccesece 22,23 Q) (3) (2) (2) l i (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) 
Lumber, wood products, and furniture d...seesseeececeees 24,25 (3) (3) (2) 0 (2) (?* (2) 0 0 0 0 0 (2) i) 0 0 
Paper and allied products. cccccccesccccccccccccccccecs 26 (1) 0 ty) (2) 2 (*) (2) (2) (7) (4) (2) (2) (4) (2) ) (2) 
Chemicals and allied products...cccccccccccccccsesesecs 28 89 126 23%4 210 189 203 214 2% 266 295 3w 346 372 421 434 448 
Industrial chemicalsecccccccccccccccsvcccesesessseesse 281-82 ,286 80 110 146 i8l 171 183 194 218 249 281 325 345 41 409 423 440 
SE, sa tn cnitnmennidienemneneinenntinnn 283 (4) 2 y (2) (2) (7) (2) (2) (*) (2) (2) (2) (2) (2) (4) (2) 
GRR GeNAaRide cocccccececcesccescconsecceseeeoccece 284-85, 287-89 14 79 (2) (2) (7) (7) (2) (7) (4) (2) (7) (7) (7) (2) () 
Petroleum refining and related industries........seeee- 29 il 12 21 16 15 14 20 (*) 52 76 121 193 15! (2) (2) (4) 
Rubber products. ...escccccecccccccccccccccccccccccccccs 30 37 21 46 22 123 146 (4) (2) (*) (2) (4) (2) (2) (2) (2) (2) 
Stone, clay, and glaSs productS..essececccccccccccccees 32 (4) (2) 3 2 14 15 14 (2) (4) (4) (4) (2) (2) (2) (2) (2) 
PLAMATY MET AlLSccccccccscsecscccssesseesvessssssesessese 33 5 14 10 8 12 il 8 21 26 44 63 95 135 176 279 391 
Ferrous metals and BOGMNERE cecceceecoecceseeceeesese 331-32, 3398-99 i 2 2 1 3 s (2) j - 23 43 70 105 (2) (2) (2) 
Nonferrous metals and products*...sssceseccessesecace 333-36 4 12 8 a 10 7 (2) 17 22 21 20 25 oD (2) (2) (2) 
Fabricated metal PTODUCE Sc cccccccccccsccesseesseseesees 34 38 5? 24 13 12 i3 14 27 3% 44 36 41 49 80 58 66 
MACHINE TY ccccccescceccccseerscesssseseesesesesssesseses 35 272 343 250 322 401 429 Sil 509 532 477 382 335 647 094 857 1,144 
Uffice, computing, and accounting machines.........-+ 357 (>) (>) @) (>) (4) (2) (2 486 509 435 327 2% (2) (2) (2) (2) 
Uther machinery, except electrical. ..ceccecsccecscees 351-56, 358-59 (®) (°) (*) (®) (®) (®) (®) (*) (®) 42 55 19 (2) (2) (2) (2) 
Electrical equipment. ccccccsecesesesscesecssesesesssess $6 1,196 1,337 1,849 2,296 2,367 2,419 2,307 2,307 2,555 2,648 2,766 3, 309 3,744 3,920 4,593 5,081 
Radio and TV receiving equipment...cscccscccscccceees 365 (7) (7) (7) (2) (4) (2) (2) (2) 0 it 28 53 210 (2) (2) (2) 
Communication equipMeEeNt. cscccccccesessececesesssseees 366 { 1,417 1, 362 1,13 1,057 1,093 1,166 1,236 1,586 1,657 1,783 2,182 2,367 
I inne lic eaten eaen nena: 367 ate 615) (1,209) 1,495 125 re 18 @) (2) (2) (2) (2) 382 61 391 346 
Uther electrical equipment. .sscccecccceecccccececeses 361-64, 369 678 722 p40 (2) (4) (4) (*) (2) (4) (4) (4) (4) | 1,495 (2) (2) (2) 
| 

Motor vehicles and motor vehicles equipment...seceseees 371 . ) { 293 385 288 s18 383 471 498 729 655 587 477 566 
Uther transportation equipment..ceccecccssesesseceveses 373-75,379 we a6 ove ~~ 9 47 47 (*) (+) (4) (2) (*) (*) (*) 2) (*) 
Aircraft and MIiSSLILESs ccccccseesccccceseseseseeessssese 372,376 2,275 2,276 4,261 4,531 3,970 3,499 4,000 4,428) 4,921 5,486 5,713 5,840 6,628 4,528 9,776 10,300 
Professional and scientific instruments.ccesecesesesess 38 109 137 81 189 161 Ih if? 172 1h} P21 330 493 573 637 | 623 640 
Scientific and mechanical measuring instruments....«.. 381-82 BO 93 lo 7 13 ii i 15! , 4? | 10 203 350 *) (*) (*) 

Uptical, surgical, photographic, and other 
LMSC CUMENE Ss ceccecccseccseceseseesesesessesssesesess $8 3-87 29 44 65 1S2 148 4 is +" js 9) 23! ) (*) (4) 
Uther manufacturing UNGUSCTLCSe cccccccccssecssesesesess 21,27,31,39 74 72 y | (*) (4) (“) (*) 9 ‘ ) (4) 

: : 3 0/-17,41-67,737, ' . , , . . ' ' 
Nonmanufacturing industries secceses soceesesssesessees { 739,807,891 } 0 62 190 | s8] 431 416 463 i} j BOs 48 

Distribution by size of company 
(based on number of employees) | 

Less than TWAUUIPrrrererrererrririrtiiiririrreeerlelee POP eee eee eee eeee 167 333 | 194 228 b2lb 07 im? 273 | 99 U8 i 149 74 424 ve | 657 
1, UU0U to © GWG a cccccccccsccessseeseeseesessessseesseees eee eee eee eee eee ee 226 202 425 $51 372 457 378 253 | 270 27 ) j bk sae Sh wie 641 
5.UWU CO 9, DWDe ccccccccccccccecccccccccccesccececccssce | cocccecccesccccecs 3 251 146 187 2 2K8 413 190 | ol | 228 | 432 419 |} 435 529 
LU ,QUU CO 24, DIV se ccccccccccccseesesseesesesesessssssess | sessseeseseseesese 3,942 4,324 6,651 1.5% 619 S05 430 i711 544 #55 | 075 1,179 i, 10 1,225 1,406 1,597 
25,000 or tie SERRE EEE EESELELEEELELELELEEEEEELE EEE eee eeeeeeeeeeeeee "® 6,514 6,789 6,815 7,420 8,180 4815 | 9,316 10,132 11,648 13,551 15,511 16,791 


Less than $0.5 million. 
Not separately available but included in total. 


Data not tabulated at this level prior to 1972. 
Vata not tabulated at this level prior to 1977. 
Included in the other electrical equipment group. 
Estimated by the National Science Foundation. 


awe vw & wh = 


SOURCE: National Science Foundation. 


See general notes. 
For 1957 and 1958 textiles and apparel and lumber, wood products, and furniture are included in the nonmanutacturing industries group. 
SiC codes 3398 and 5399 included in the nonferrous metals and products group for 195/-6}. 
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Table B-i2. Federal funds for research and development by industry and size of company: 1983 
[Dollars in millions] 
Companies with total employment of-- 

Sadestey SOS este Less than 1,000 to 5,000 to} 10,000 to 25,000 or 
Total 1,000 4,999 9,999 24,999 more 
TTT TTT TTT TTT TTT TT eTyTTyTeTTTTTTTTTTee eee eeeeeeeeeeeeeee $20,215 $657 $641 $529 $1,597 $16,791 
Food and kindred PTOKdUCES. cccccccccccsccscscccescecseses 20 (*) 0 0 0 (') 0 
Textiles and apparel. .cccccccccccccccesceseccessscess 22,23 (1) (1) 0 0 0 0 
Lumber, wood products, and furnitures .cccccscccsecees 24,25 0 0 0 0 0 0 
Paper and allied product. .ccccccscccecccccccescscses 26 (4) 0 0 0 (4) (ty 
Chemicals and allied products. ..ccccccccccccccesssecs 28 448 l (') (ly 29 406 
Emteetrial chembesidscococcccccecsoececoooeoesosscs 281-82, 286 440 0 (') (4) 24 406 
Drugs and medi ciROSe 0 000006000006 e eee ee eeeeeseeeeee 283 (*) Vv (4) 0 (1) 0 
Other ChemicalGecocecesesoceceeeeeeseeoeceeeeeeeese 284-85, 287-89 (') 0 0 U (1) 0 
Petroleum refining and related industries.....ceeeees 29 (ty (1) v (1) (1) 
Rubber PTOdUCES ec ccccccccescccesesesesesesesessseseses bie) (1) 1] (4) (*) (') (1) 
Stone, clay, and glass productS..ccccccsccccccccccess 32 (4) 0 0 0 (') (4) 
Primary 12)! PPP Peer PTrTTTTTTTTTTrTrirererrrrrrrreeTeTee 33 391 (') 2 (') 8 cy 
Ferrous metals and product. ..ccccccccccccccceseces 331-32, 3398-99 (4) 0 (1) (ty (4) (1) 
Nonferrous metals and product$..sssceseeseccesceces 333-36 (4) (1) (ty 0 (4) (4) 
Fabricated metal products. .ccccsccscccscccccccsccecss 34 66 23 (') (4) (4) 
MAChine ry ccccccccccesscccsceseseesssesessseessssseses 35 1,144 31 i9 as) (*) 1,083 
Uffice, computing, and accounting machines.......+.. 357 (4) (4) 0 0 (1) ()) 
Uther machinery, except electricals cccceccccscecees 351-56, 358-59 (1) (1) 19 (1) (4) (1) 
Electrical equipments ccccccscccccccccsessseccsesesers 36 5,081 41 120 153 468 4,299 
Kadio and TV receiving equipment....scceseccceseees 365 (1) (1) 0 0 0 (1) 
Comminication C]$QUIPMENE . cccecesesessseceesesesesess 366 2,367 (4) 98 (1) 449 1 ,686 
Electronic COMPOMENE Se ceceeeeeeeeeeeeeeeeseeeeseees 367 346 cy ql) (ty) | (4) (') 
Uther electrical equipment. .sseseceececseeeesseees 361-64 , 369 (1) (4) (') (hy | (1) (1) 
Motor vehicles and motor vehicles equipment...seceees 371 566 (*) (hy | (') (4) 
Uther transportation CQULPMENEs cecceceecceseseseseses 373-75,379 (') (') 0 (ty } (4) 
Aircraft and CTO! PPPevrerTEererrrreerreerereerrefrrrrirrrieey. 372,376 10,300 cy 104 cl) 32 9,433 
Protessional and scientific INSCTUMENETSs ceccccceseces 38 640 ct) 20 (1) (ly 435 
Scientific and mechanical measuring instruments.... 381-82 (') (1) 10 (1) (1) (4) 

Uptical, surgical, photographic, and other 
Tid, °§ 1. ¢ PPPPPPTTETILILETILITITiTiririririririrrirriiire 383-87 (1) (ty 10 cl) U0 (ly 
Uther manufacturing Ladust Clee cccccesceeseeesescesese 21,27,31,39 (') 0 0 0 (') u 
Nonmanufacturing indust rieSsccccccccccccsessceseseess 07-17 ,41-67,737, 1,048 330 317 (') (1) (') 


739,807 ,891 


Wot separately available but inciuded in total. 


SOURCE: 


National Science Foundation. 


See general notes. 
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Table 


6-i 3. 


federal tunds tor research and developmen 


lars 


by selected 


in millions) 


industry 


industry 


SIC code 


1967 


19os 


1963 


—y_— 
1969 } 


i975 


1977 


i979 


i981 


Totale cocccccccsccesccccccccesocsce 
Chemicals and allied products...ccccceses 
MACHINETY cccccccccccccsccceseseeesesecees 
Electrical equipment .cescccccccsceccceses 
fotor vehicles and other transportation 

CQUIPMENL c cccccccscccsccesececessesseess 
Aircraft and Missiles. ccccccscsccscssceces 
Uther LNGUSt CIES. cccccccccce-cesesesscees 


pOD™ 


Totals cesccccccccccccecesessnsecese 
Chemicals and allied product $.c.s.cccccees 
MACHINE TY ccccccececeeseeseseeesessssesees 
Electrical equipment. ccccccccccccsscscecs 
Motor vehicles and other traasportation 

S$QUIPMENT . ccccccccccscccescccesesesseses 
Aircraft and MIiSsSiles.ccccccscccceseseces 
OTHET INGUST TICS. ccccccccessesecesesesess 


NASA 


Totalececcccccecescesesesesesessecs 
Chemicals and allied products. ccccscccese 
MACHINETYcecccccceeceeesesesseeeneeeeeses 
Electrical equipment. cccccccccssccseseses 
Motor vehicles and other transportation 

SOQUIPMEN s cecceecesreseeeeseesesssesesees 
Aircratt amd Missileseccccccccesscssesess 
Other 1Adust less ccccccccsscccesesesesess 


vot 


ToCale cccccccccccccccesccseceeesess 
Chemicals and allied product S.secesessess 
MACHINETY ccccccceeeseeesesessesessceseses 
Electrical equipments ccscscccscsssosesess 
Motor vehicles and other transportation 

S]QUIPMENEs ccceceeesceseseseeseseeesesess 
Aifcratt and MIiSSIlLESeccccccceseseseseses 
Uther Indust rieseccccccecccesesescesseses 


371,373-75,379 
372,376 


371,373-75,379 
372,376 


371,373-75,379 


372,376 


371,373-75,379 
372,376 


(3) 
(3) 
(3) 
(3) 


(3) 
(3) 
(3) 


Not separately available but included in total. See general notes. 
For 1963-74, funds were based on approximately 175 companies leading in Federal! 


Data not tabulated for this agency prior to 1979. 


SUURCE: National Science Foundation. 


$2, WU 
, 
2 


79 


U4 


a7 | 
1, 995 | 
133) 


1975-83 tunds are based on all 


9C, 


~ 


$5, 900 


i99 
$40) 
2,333 


37% 
4,533 
781 


$8,451 


i192 
fou 
2, 39 


P+ 


4,524 


95 


dy 


| 


$8 ,60U5 
2% 
yn" 


2,307 


$1,409 
(4) 

62 

lA6 


$10,485 


295 
477 
2,648 


(') 
5.486 


(') 


rT 


$12,518 


$46 
335 
3, 309 


cly 


5,840 


(1) 


Si6, 382 


421 
694 
3,920 


(4) 


8,528 


(*) 


$10,540 | 


739,807 , 891 


Table B-1+. R86D-performing -ompanies with 1,000 or more employees! and number with Federal #40 funds by industry and size of company: i963 
Companies with total employment of-- 
Indust ry SIC code 1,000 or more 1,000 to 4,999 5,000 to 9,999 16,000 to 24,999 0) of more 
Total | Federal Total | Federal Total | Federal Total | Federal tal Federal 
Tetale cccccccesccceceocescesseses eee eee een ener eee 1,319 214 807 71 199 w 190 <A 123 * 
Food and kindred productS...s-sccessees 20 105 i $1 0 22 23 | 9 
Textiles and apparel. .cccccccececeseses 22,23 63 2 37 i 13 i 10 ‘ j } 
Lumber, wood products, and furniture... 24,25 46 G 33 3 9 ) 2 2 
Paper and allied productS.ccccccecesecs 26 53 3 29 0 8 } i2 2 + l 
Chemicals and allied product. -.-sesese+ 28 109 21 60 3 i5 2 24 9 i” 7 
Industrial Chemicals. .ccccscssscssess 281-82 ,286 32 14 13 2 7 2 a) sl 6 6 
Drugs and MOGI CIMES< ccccccccccceseses 283 32 5 14 I 3 u iZ 5 5 ] 
Other Chemicals. ccccscccsccsessceseces 284-85 , 287-89 45 2 33 VU 5 tT 6 2 ] 
Petroleum refining and related 
LmMGUSt T1LSSs cccccccccccesssseeeseseseee 29 24 10 7 U 2 0 5 2 1v 4 
Rubber PTODGUCE Ss cccccecccseceeseseseses 30 38 6 28 2 3 l > 2 2 i 
Stone, clay, and glass productS...«+++.- 32 37 “ 20 0 7 v0 te 3 2 ! 
Primary MOTBISc ccccccccccessccceseseses 33 75 14 48 5 9 2 ii 3 * 
| 
Ferrous metals and productS.-+s+seess 531-32, 3398-99 51 a | 32 2 7 2 6 1} to ; 
Nonferrous metals and products...+..+++ 333-% 24 6 16 3 2 v 5 2 i i 
| 
Fabricated metal productS..cccccceccses 34 74 ii | 55 - il J 4 2 4 | 2 
MACHINETY «ca ccecceeereeeeeeeeseeeeeeees 35 164 15 | 114 7 Zi Z if | Z2 11 * 
| 
Office, computing, and accounting 
MACHINES. cccccccesccessesesesesssses 357 F | 3 | 27 0 i >] i | 6 | P 4 
Other machinery, except electrical... 351-56, 3586-59 i23 12 | ) 7 18 | 2 3] i] >| 2 
| ) | | 
Electrical equipment.....ssssccceeseees v 143 38 | 92 | 1S 17 | P 19 | ? is 12 
} j ' 
Radio and TV receiving equipment..... 465 i3 1} 3 0 l i 
Communication equipment..ssseseeseees 366 30 17 | 7 7 j 2] 
ELECT TONIC COMPOMENES.ccccccsesseeses 367 33 li | 22 4 } j ‘ ° 
Other electrical equipment....ss++0+s 361-64, 369 67 | 9 | 45 | 4 10 | 
| 
Motor vehicles and motor vehicies 
OQUIPMOENE cc eeceeeereeeeeseeeeeeeeseee 71 } % | 9 20 | i 6 | 
Other transportation equipment..«+. +++ 373-75,379 i 3 | 13 } 2 | | 
Aircraft amd Missiles. .sccscccceseccees 372,376 33 26 12 7 4 Z| >] } 
Professional and scientific instruments 38 57 20 | 14 12 9 2 >| 
| 
Scientific and mechanical measuring | | 
LMSC TUMOR Se cccccccceeesereeeeeseres 381-82 0 2 | 24 | ’ +] l 2 | 
Optical, surgical, photographic, and | 
other ft  iae 1:18 PORRERELELELELELIEL EL $4 3-87 27 | S| is 5 | > | | } ; | 
| 
Uther manufacturing industries..+.+++++ 21,27,31,39 78 | l 50 ) | ii | | Ww i | 
07-17 ,41-67,737, 
loo w 100 al _| ~ l3 13 ; 


Nonmanufacturing industries. .cccceseses { 


‘pate not available for companies with 


National Science Foundation. 


SOURCE: 


less than 


1,000 employees. 


Table 5-15. Industry-sdministerei federally 
funded research and development centers-- 
composition of work force and funds by 
character of work: 1982-83 


[Dollars in aillions] 


Item 1982 1983 
Total R&D eS STS $1,484 $1,589 
Basic research. ...«««+++ (2) 119 
Applied research....... () 415 
Deve Lopment...seseescess (@) 1,055 
January 
1983 1984 
Full-time-equivalent RéD 
scientists and engineers 8,057 8,164 ° 
March 
1982 1983 
Total employment. ..+-++. 25,100 24,447 


tan of these funds were devoted to Federal 
R60 activities. 
2Data not collected for 1982. 


SOURCE: National Science Foundation. 


Table 6-16. RéD-performing companies in manufacturing and 
nonmanufacturing industries by size of company: 1983 
Number of companies reporting 
. R40 funds 
Size of company . 
(based on number of employees) a Renee 
Total facturing facturing 
(SV PPPTTTTITITITITTITITTrririreeree 13,8i9 c') (') 
Less than b QUO. ccccccccccceseeseseeees 212,500 (') (') 
1,000 to GWG cccccccceseccceceeeeeees U7 707 100 
5,000 to D WW ccccccccceseccesseseceses i199 169 yw 
10,000 te 26 WW ccccccccccccescccseeess 190 167 23 
25,000 or | ig TERE EELELEEELELLLELEEeee i123 110 13 
Not separately available but included in total. See general notes. 


Estimated by the Census Bureau based on the 1981 survey of companies 
with fewer than 1,000 employees. This figure is not comparable to estimates 
published in earlier volumes due to a change in the estimating procedure 
used to derive this number. 


SOURCE: National Science Foundation. 


Table 8-17. Ré0-performing companies with 1,000 or more eap loyees! by size of company and R4D program: 1983 ‘ 
Size of R&D program (Dollars in thousands | 
Size of company 

(based on number of employees) Less than $200 to $1,000 to] $10,000 to $100 ,000 
Total $200 $999 $9,999 $99,999 or more 

WOCAle 0000000oeeeseeseeseeeeeeess 1,319 125 275 825 VOR 86 

1, V00 to © Wc cccccccccccccsccceeeeses 607 106 2279 72 102 0 
5,000 te D WW cccccccccccescescceseeees i99 i3 26 9) 65 2 
10,000 to 26 DWV sc ccccccecccecccsccccese 190 6 i3 49 98 24 
25,000 or | ig SREEEELELELELELELELELELES 123 2 7 il 43 60 


‘pata not available for companies with less than 


SOURCE: 


National Science Foundation. 


1,090 employees. 
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Table B-18. R&D-performing manufacturing companies with 5,000 or more employees by industry and percent 
change in R&D funds: 1982-83 
Total | 10 percent | 10 percent Less than 
Industry SIC code number of or more or more 10 percent 
companies increase decrease change 
Tetale cocceceseeeeeseeeeeeeeeeeeeeese eeeeeeeeeeeeeeeeee 446 193 87 166 
Food and kindred productS..cocssceccceccecs 20 54 18 14 22 
Textiles and apparel. ccccsccceccesesecsess 22,23 26 10 3 13 
Lumber, wood products, and furniture....... 24,25 13 4 3 6 
Paper and allied productS.-cccccccccsccecess 26 24 13 5 6 
Chemicals and allied products...crccececess 28 49 26 3 20 
Industrial ChemicalsS.cccccccccecscscesesses 281-82 ,286 19 4 3 12 
Drugs and medicines. ccccccsecccccecsecececes 283 18 16 0 2 
Other ChemicalsSeccccccccccccseseseceseceses 284-85 ,287-89 12 6 0 6 
Petroleum refining and related industries... 29 17 8 5 4 
Rubber PTOdUCESs ceccccccecescesseseseescees 30 10 7 0 3 
Stone, clay, and glass productS..ccceseeees 32 17 8 2 7 
Primary MOCANSc ccoccncececeeeeeeeeeeseeeeese 33 27 6 12 7 
Ferrous metals and PFOGUCESs cocccccsecsesss 331-32, 3398-99 19 5 8 6 
Nonferrous metals and productS.cccsceeces 333-36 8 l 4 3 
Fabricated metal productS..ccssesccccccsccs 34 19 ll 2 6 
MachineTycccccccccsssssesescsssssesesessese 35 50 il 15 24 
Office, computing, and accounting 
MachineS. ccoccccccccccesececcesecseseseses 357 14 6 2 6 
Other machinery, except electrical......- 351-56, 358-59 36 5 13 18 
Electrical equipment. .ccccsccccssesesessess 36 51 28 4 19 
Radio and TV receiving equipment....-se- 365 5 l l 3 
Communication equipment. essccecscescssses 366 13 7 l 5 
Electronic COMPOMENES..ccccesessessecsess 367 ll 8 2 l 
Other electrical equipment. ..eecesesssees 361-64 , 369 22 12 0 10 
Motor vehicles and motor vehicles equipment 371 16 9 3 4 
Other transportation equipment. ..eeeeeseeees 373-75,379 5 0 3 2 
Aircraft and missiles. .ccccccccsccsesessess 372,376 21 10 5 6 
Professional and scientific instruments.... 38 19 9 3 7 
Scientific and mechanical measuring 
ANSCOUMENESc ccoccccecsesessssescesesesese 381-82 8 6 0 2 
Optical, surgical, photographic, and 
other AMSTCUMENES. ccccccrecsseeesseseses 383-87 11 3 3 5 
Other manufacturing industriesS...secsseeees 21,27,31,39 28 15 5 8 


Note: 


Manufacturing companies with 5,000 or more employees are classified into those increasing 


10 percent 


or more, those decreasing 10 percent or more, or those changing less than 10 percent based on their ratio of 


change for total R&D funds between 1982 and 1983. 


SOURCE: 


National Science Foundation. 


Table B-19. Percent of total, Federal, and company funds of R&D-performing companies ranked by size of R&D 
program: 1972-83 


Companies ranked by size 
of R&D program 


(based on total R&D funds)! 


1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 


Percent of total R&D funds 


First 4 (1-4) cccccccccccccseces 18 19 20 20 20 20 19 20 17 18 20 20 
Next 4 (S-B)ecccccccccccccececs lo 1S 15 15 14 14 14 13 14 12 12 12 
Next 12 (9-20) ccccceccccccccess 21 22 21 19 20 ig 19 19 18 20 i9 19 
Next 20 (21-40). ccceseccccccees 12 il il 12 12 13 13 13 13 12 13 13 
Next 00 (41-100) .ccccccececcces 13 13 1S 15 15 15 15 I> 15 18 16 16 
Next 100 (101-200). .cececeecces 7 8 8 8 8 9 9 9 9 9 9 9 
Next 200 (201-400)... ccccecccees i) 6 6 6 6 6 6 6 6 6 6 6 


Percent of Federal R&D funds 


First 4 (1-4) .ccccecccccceceness 10 10 19 21 19 20 17 10 14 20 22 20 
Next 4 (S-B)eccccccccccecccsees 32 31 22 23 23 23 24 27 20 18 19 20 
Next 12 (9-20) ccccececcessecess 29 30 31 29 30 30 31 34 32 31 29 29 
Next 20 (21-40) .cccccccecececees lo iS ll 12 il 12 il 11 1S 13 12 13 
Next 60 (41-100) .ccccceeceecees 7 7 9 9 12 12 13 12 12 12 12 12 
Next LUO (101-200). cececceceees 2 3 - 4 3 3 4 4 4 3 4 4 
Next 200 (201-400). cececeeccees 3 3 2 2 2 l l 2 3 3 2 2 


Percent of company R&D funds 


First 4 (1-4) cccccccccccccscces 24 25 20 19 20 20 20 24 18 18 18 20 
Next 4 (S-B)ecccecccceccccccees 5 5 ll 10 9 8 9 7 ll 10 7 7 
Next 12 (9-20) cccceceeveseccess 15 15 13 13 13 13 13 12 12 14 15 14 
Next 20 (21-40) .cccccccseccsees 9 9 il ll 12 13 13 14 12 12 14 14 
Next 60 (41-100) .cccccccesecess 17 17 17 17 17 16 16 17 17 17 17 18 
Next LUO (1LUI-200).cccccecceces ll ll il 10 ll i2 11 ll il il 12 il 
Next 200 (201-400). cccccecccces 8 8 8 8 8 8 8 8 8 8 8 8 


| companies were ranked individually for each year; therefore, particular companies comprising the size groups may 


have changed from year to year. 


SOURCE: National Science Foundation. 
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Table B-20. Net sales of R&D-performing companies by industry and size of company: 1982-83 
{Jollars in millions} 
1982 1983 
Industry SIC code Companies with total employment of-- Companies with total employment of-- 
Less than 1,000 to 5,000 to] 10,000 to] 25,000 or Less than 1,000 co | 5,000 to] 10,000 to 25,000 or 
Total 1,000 4,999 9,999 24,999 more Total 1,000 4,999 9,999 24,999 more 
Totale ccccccccccvcccccccccccccccccccccccccces | cscccccccccccccccs | $1,690,251 $104,922 $188 ,636 $179,139 $366,325 $851,229 | $1,829,145 $143,365 $201, 366 $198,977 $383,224 $902,213 
Food and kindred productSe.cccccscccccccccccccccece 20 174,073 12,174 24,397 31,115 65,056 41,331 184,871 13,252 27,730 31,486 67,961 44,443 
Textiles and apparel. ccccccccccccccccsccsccccceces 22,23 26,676 3,882 4,133 4,591 7,886 6,183 28,857 3,350 4,873 5,156 8,083 6,795 
Lumber, wood products, and furniture......seeeeeees 24,25 18,789 2,637 4,216 4,622 (4) (') 20,982 1,959 5,048 (1) (1) (') 
Paper and allied products. cccccsccccccccccccccccecs 26 53,131 2,708 6,568 4,989 22,121 16,746 59 896 2,917 7,348 5,712 24,816 19,103 
Chemicals and allied products. .ceccccscccccccccccces 28 156,402 11,188 17,416 17,335 42,507 67,955 167,001 11,327 18,259 19,231 45,990 72,194 
Industrial chemicals. .ccccccccccccssecesccssccess 281-82 ,286 82,827 3,256 4,762 10,409 12,769 51,632 88,379 3,170 5,068 11,197 14,183 54,760 
Drugs and medicines.....cccccsscccccsccceccsecess 283 35,261 (4) 3,920 2,334 20,408 (1) 38,407 (4) 4,287 2,781 21,973 (ty 
SE Gc evccececoecvecccceecossesecessess 284-85, 287-89 38,313 (4) 2.735 4,592 9,330 (4) 40,215 (1) 8,904 5,253 9,834 (*) 
Petroleum refining and related industries.......... 29 264,076 (4) 7,719 (*) 52,056 199,733 294,991 38 016 6,739 8,242 47,487 194,507 
ReRES SPRMNEERe coccccccececcococcceocececescececes 30 30,994 4,099 5,386 1,636 10,359 9,515 34,261 5,078 5,877 1,694 11,410 10,202 
Stone, clay, and glass products. cesecececescssevess 32 27,246 3,415 3,103 (4) 10,330 (1) 31,206 4,546 3,575 5,661 11,768 5,656 
Primary MOCalesccccccccccccccccccccccecceseecceccees 33 38,7438 4,340 12,200 7,676 23,162 41,370 86,731 4,334 11,990 7,100 24,338 38,969 
Ferrous metals and PTOMUCESs coercseccesecccscccess 331-32, 3398-99 64,236 (') 6,918 (1) 12,756 37,455 60,311 (ty 6,292 (ly 12,857 34,377 
Nonferrous metals and products.....sscceeeseceess 333-36 24,512 (4) 5,282 (‘) 10,406 3,915 26,420 (4) 5,698 (ty 11,480 4,593 
Fabricated metal products...ccscccccccccccccccccces 34 42.941 7,055 10,800 7,064 5,033 12,389 41,440 6,756 11,121 7,298 5,324 10,941 
MAChine ry eccccccccncccccccssesccesesesscsessesseess 35 143,237 18,237 21,823 28,66! 23,981 50,536 145,161 18,880 23,551 27,591 22,994 52,145 
Uffice, computing, and accounting machines....... 357 45,839 (1) 3,621 (1) 5,378 33,565 | 51,479 2,245 4,654 1,446 6,007 37,129 
Other machinery, except electrical....ssseceeeess 351-56, 358-59 97,398 (1) 18,202 (!) 18,603 16,971 | 93,682 16,635 18,897 26,147 16,987 . 15,016 
| 

Electrical S]QUIPMENL sc cece sccccceceseserecesseseeee 36 150,344 9,288 13,926 7,422 | 24,650 | 95, )60 | 159,135 9,964 15,524 9,879 | 26,261 97,507 
Radio and TV receiving equipment.....sseeeeeseess 365 13,760 961 795 (4) chy | (ly) ip 867 | 1,021 989 (1) | (1) (1) 
Communication S]$QUIPMENT « ce ececccssesesesssseseess 366 50,145 1,702 2,696 1,441 6,090 38,217 51,358 , 1,892 2,911 1,559 | 6,459 38,538 
Electronic COMPONENTS cee ceeereeeeseeeseeseeseses 367 24,740 2,862 3,137 (') (1) (ty 25,864 2,924 3,299 (ly | (ly (ly 
Other electrical S]QUIPMENT. ceescesecseeseeseseees 36 1-64 , 369 61,699 3,762 7,298 4,348 j l ), 350 35,941 H>,''4> 4,128 a] 325 | af 7 l 82 ? tm 663 
Motor vehicles and motor vehicles equipment.....+.+- 371 104,714 1,766 2,983 4,211 6,678 89,076 133,003 , 083 4,956 9,074 9,08 13,205 
Other transportation equipment. ......secesceeeeeees 373-75,379 15,140 (4) 5,907 (*) (!) (4) 10,93 705 4,548 (!) (') (t) 
Aircraft and missilesS.cceccccscccsescesccseseceeses 372,376 77,083 952 1,984 2,956 6,063 65,129 Ro,713 BO) 2,13 2,612 7,160 3,94. 
Professional and scientific instruments....cseessees 38 45,402 6,369 5,374 5,017 4,083 24,558 | 47,229 h,733 5,662 | 4,741 4,056 h#,038 

| 
Scientific and mechanical measuring instruments.. 381-82 18,670 3,691 2,576 2,478 (') (1) | 19, 386 | 4,673 »849 | ct) (! 8,353 

Optical, surgical, photographic, and other | 
iF id, 1. ¢ PPPPVTTETITITILITITITILTITITITTTreetee 383-87 26,732 2,678 2,798 2,540 (') (') | 27,843 js, IHU 2,812 | (ly | (ly l ,085 
Other manufacturing industries. ..scscccceessecsscss 21,27,31,39 60,348 4,378 10,398 8,427 9,799 27,346 64,127 4,470 10,532 7,974 10,488 30,662 
Monmanufacturing tadustries....sssccccccccccccscces aie ey 210,908 8,671 10,304 34,402 | 49,378] 88,153 232,610 8,530 32,898 | 42,386 2,143 96,652 

, ’ 


‘Not separately available but included in total. 


SOURCE: National Science Foundation. 


See general notes. 


St 


Table B-21. R&D funds as a percent of net sales in R6D-performing manufacturing companies by industry and size of company: 1957-58, 1963, 1967, and 1972-83 
{Dollars in millions] 
Industry and size of company SIC code 1957 1958 1963 1967 1972 1973 1974 1975 1976 1977 1978 i979 1980 1981 1982 1983 
ee eee eeeeeeeeeeeeeee 3.4 3.8 4.5 4.2 3.4 3.3 3.1 3.1 3.1 2.9 2.9 2.6 3.0 3.1 3.8 3.8 
Distribution by industry 

Food and kindred products. ...sccccccccccccccccccccccecs zu 3 3 -4 5 4 4 4 4 a) -4 4 4 -4 (') (4) (4) 
ee 22,23 (') 3 5 5 4 4 4 4 4 4 4 4 4 (4) (*) () 
Lumber, wood products, and furniture........ssseeeeeees 24,25 (@) 4 5 3 -8 7 -8 a 7 -8 7 7 8 8 9 8 
Paper and allied product. ...csceccccccccccsccccccccess 26 -6 7 8 9 8 -7 8 9 1.0 9 9 1.0 1.0 () 1.2 (ty 
Chemicals and allied products....csccccccccccccccceress 28 3.5 3.8 4.3 4.6 3.6 3.5 3.5 3.7 3.7 3.6 3.6 3.5 3.6 3.6 4.3 4.4 
Industrial CO ee 281-82 , 286 5.0 5.4 5.1 4.8 3.9 3.6 5.3 3.6 3.7 3.5 3.5 3.2 3.3 3.2 4.0 3.9 
Goume amb aGndiatante coccccccccccccccceccccececcccoses 283 3.6 4.1 4.7 6.1 6.5 6.5 6.3 6.4 6.3 6.4 6.2 6.1 6.2 (4) (4) (1) 
GE GRR cccccoccccecocccccocccceseoecoscesese 284-85, 287-89 1.3 1.5 2.8 2.3 1.7 1.6 1.6 1.7 1.7 1.8 1.8 1.8 1.9 (1) (1) (ty 
Petroleum refining and related industries.......ssseees 29 ° 1.1 1.0 8 8 7 -6 7 -6 my of me 6 () (ty (1) 
Rubber PTOGUCESe ccccccccccccccccccccccceceseceseccesese sit) 1.7 1.8 2.3 1.9 2.6 2.6 2.3 2.9 2.4 2.1 i.9 1.9 2.2 (') q') «') 
Stone, clay, and glass productS.....ceecccececccccccces 32 (4) (2) 1.6 1.8 1.7 1.7 1.7 1.2 1.2 1.3 1.3 1.3 1.4 ras) a5) a5) 
Primary GOEGISc ccccccececoeeseceeeeeeeeseeeeoeeeoeoosees 33 . of 8 8 of oF «6 8 8 mm «6 7 9 i.l i.3 
Ferrous metals and eS Se 331-32, 3398-99 (') -6 7 8 6 -5 °5 «6 -6 -6 -6 -6 7 (4) (4) a5) 
Nonferrous metals and products ?+--ccescecccsccccceecs 333-36 (4) -7 1.1 1.0 9 9 1.0 1.2 1.2 1.0 8 7 7 (4) (4) (1) 
Fabricated metal productS...cccccscccccesscccceccceeses 34 1.6 1.7 1.6 1.3 i.1 i.2 1.2 1.2 1.2 1.2 1.1 i.! 1. 1.4 1-3 1.5 
MACHINE TTY oc cccccecsesecsseeesesereseseessessssseeeseses 35 3.4 3.8 4.2 4.2 4.3 4.6 4.6 4.8 4.9 4.9 4.6 4.5 5.0 4.9 5.5 5.8 
Uttice, computing, and accounting machines........... 357 (4) (4) (4) (4) li. 11.6 12.6 12.0 11.6 11.5 11.1 11.0 12.0 (4) (4) (ty 
Uther machinery, except electrical...cccecesceccceces 351-56, 358-59 ©) (>) () (>) (>) O) ) @) @) : 2.1 1 2.3 (1) (4) (4) 
tlectrical SCQULIPMENE. cccccccccesecesssesesssssseceseses $6 7.6 10.3 10.1 8.6 7.1 6.9 6.6 6.5 6.7 6.9 5.8 6.0 6.6 6.8 7.7 8.6 
Radio and TV receiving equipment.......seceeececeeees 365 (®) (®) (®) 1.9 1.6 1.7 1.7 1.4 1.4 1.8 1.8 2.5 4.3 (4) (') (4) 
Communication S$QUIPMENL. cccceceseceeseceesesesesesese 3606 (') 11.3 13 0 10 3 8.7 8.1 7.6 7.6 7.6 7.7 7.7 8.8 9.1 9.6 11.5 13.1 
ELECT TONIC COMPONENES. ccecesececcceescececcccescseess 367 ' , " 5.9 6.2 6.2 6.9 7.3 6.8 6.7 7.1 7.9 7.4 6.7 7.8 
Other electrical equipment. ..c.cceseccceccccecsccsees 361-64, 369 (4) 9.7 7.3 7.3 6.3 6.3 6.3 6.0 6.3 5.2 5.1 4.9 4.9 (4) (4) (4) 
Motor vehicles and motor vehicles CQULPMENT. ce eeecseces 371 2 9 4.2 4 3.4 3.3 3.5 3.7 3.5 3.2 3.1 3.3 3.8 4.9 4.5 4.6 4.0 
Uther transportation equipment. ...ecceeseccesececsceees 373-75,379 . ° . . 1.0 1.2 1.3 1.3 1.3 1.2 8 -8 -6 (4) (4) (') 
ALITCraft and MisSiles..cccccseccccccecsesscsesesesssess 372,376 16.8 17.7 26.7 19.7 16.6 13.3 14.1 12.7 12.7 13.3 13.3 12.9 13.7 16.0 17.7 15.8 
Professional and scientific instruments... ..eeeeceeeees 38 7.0 7. 5. 5.4 5.9 6.1 6.1 5.9 6.2 6.3 ° 7.3 7. 8.1 8. 9.3 
Scientific and mechanical measuring instruments...... 381-82 9.5 10.2 4.1 3.9 4.1 +3 4.5 4.9 -4 6.3 7.1 7.3! 8.4 (') (1) (') 

Optical, surgical, photographic, and other | 
LMSC TUMOENESe ccccccccccccccccecseeseseeecceeseceseese 383-87 5.2 6.3 6.9 6.0 6.6 4 6.7 6.3 6.4 6.4 4.8 Fea 6.9 1) (ty (4) 
Uther manufacturing industries... sceccccccccceseceees 21,27,31,39 (') 1.3 .? -6 4 4 9 . ° n . ‘ (') ct) (4) 

Distribution by size of company 
(based on number of employees) 
Less than § WOW ccccccccccescccececesececeeseseeeseeses eee eee eee ee eee eee 7'-8 i.3 1.9 i.? 1.7 1.6 1.8 le i. e ih | is i.>d ol 1.7 
1,v0uU to © DDG a ccccccccccccccccccesceeeeeseseeeeesesees PPP ee eee ee eee eee 1.8 5 2.4 1.7 1.7 1.6 1.5 1.4 1.4 l.? % 1.8 | i. 1.7 i.9 2.0 
5,uuU to D FWP e cece vccccccceseceseseeesecessesecesesses eee eee eee eee ee eeee 7 2.1 1.9 i.8 i.8 1.4 le -* j * 1.3) ie 2.1 1.7 i.7 
10,000 to 26 GW ec cccccccccccceseseseeseseseecesessesese POPP eee eee eee eee 3.9 4.8 5.3 } 5.2 i.9 i.? 1.6 1.7 le 4 i.¥ 1.7 | 1.7 1.9 2.4 2.5 
25,uuu FT MOTs cece eee eee eee eRe E HEHEHE EEE EEE eee eee eee eee eee eee _ 4.7 4.5 4.2 4.5 4.2 6.2 4. 1.8 ’ 4!) 4. 5.4 5.5 
oe Soeepounnnencoensnete: a pa aioe =m ills 


Included in other manufacturing industries group. 


Vata not tabulated at this level prior to 1972. 
Vata not tabulated at this level prior to 1977. 
included in the other electrical equipment group. 


s~oO WF whe = 


Separate data for companies with 5,UUU or more employees and tor companies with 1,000 to 4,999 employees were 


Not separately available but included in total. See general notes. 


Census tor this year did not yield separate data for companies in these size groups. 


SUURCE: National Science Foundation. 


SiC codes 3398 and 3399 included in the nonferrous metals and products group for 1957-63. 


a 


As 


estimated by the National Science 


Foundation for 1957. 


Revisions of 


statistics by the U.S. 


Bureau of the 


Table 6-22. Company R&D funds as a percent of net sales in &&0-performing manufacturing companies by industry and size of company: 1957-58, 1963, 1967, and 1972-83 


[Dollars in millions] 


Industry and size of company SIC code 1957 1958 1963 1967 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 
Tetale coccccececccccoccocececeessosooscesesesessse eee eereee eer eeeeereee i.5 1.6 1.9 2.1 2.0 2.0 2.0 2.0 2.0 2.0 2.0 1.9 2.1 2.2 2.6 2.6 
Distribution by industry 
Food and kindred products....sseecccccececccccccccccces 20 3 oD (*) 5 4 4 4 () (') (') (4) (') (4) 4 4 4 
Geethas G08 Gmeeehncccccccocccoceecoesoceccsccesesees 22,23 (') 2 4 (4) 4 24 (4) (4) (4) (4) (4) (4) (4) 4 3 . 
Lumber, wood products, and furniture...cscscccecccceses 24,25 () -4 cy) -3 (') (4) (4) 7 7 -8 7 7 -8 -5 9 -8 
Paper and allied products. ...sscccccccscccccccccseseees 26 -6 7 8 (*) 8 (4) (4) (4) (4) (’) (4) (4) 1.0 1.0 1.2 1.1 
Chemicals and allied productS..ccccccsceccescsecesecess 28 3.1 3.2 3.6 4.0 3.3 3.1 3.0 3.1 3.3 3.3 3.2 3.2 3.3 3.4 4.0 4.1 
Industrial Gham GSalac 00000 ceeeseseeeeeoososeeeeoeeeee 281-82, 286 4.2 4.3 4.1 ,* 3.2 2.8 3.1 3.1 3.0 2. 2.6 2.8 2.8 3.5 3.4 
Drugs and medicines. ...cccccccccccccccccccecccccocess 283 3.6 4.0 4.5 (') (') Cy) (') (4) (4) (1) (i 1) 6.1 6.3 7.1 7.6 
GRNEE GeMRaRRRc co ccccccccccescocscceccoosccesececee 284-85, 287-89 1.2 1.3 1.8 (! (1) ) 1) i (1) (4) (! ) 1.9 2.1 2.2 2.3 
Petroleum refining and related industries.-..-eesecesss 29 » 1.1 1.2 -8 » ms | cy) -6 -6 » 6 ° ° 8 7 
Rubber PTOGUCESs cece cceceecsescereereeeessesesesesesers 30 1.1 1.4 1.6 1.7 1.7 Fy, as) (') (‘) (4) (1) (') 1) 1.9 2.2 2.2 
Stone, clay, and glass products..cscccececcsccccccececs 32 (2) (4) 1.6 1.7 1.6 1.5 1.5 (4) (*) (') (4) (') ! 1.4 1.5 1.4 
Primary MOCHINSe cccccececeseeseeecceeeceesseeeeoesesecece 33 oD -6 ol 8 7 -6 » of 8 of 6 m, m . 8 8 
Ferrous metals and SS Tae 331-32,3398-99 (4) 6 7 of 6 -5 as) +6 -6 -6 | | -5 6 i 7 
Nonferrous metals and BReRESNS* ec cccccocoecccceoecess 333-36 (') -6 ) 9 9 8 q'y 1.1 i.l 9 8 +6 -6 1.0 1.2 1.1 
Fabricated metal PTOGUCESs cc eccccccessecseesesesssesess 34 i.l 1.1 1.4 1.2 i.l 1.2 i.l i.l i.l i.l 1.0 1.0 1.2 1.2 1.2 1.4 
MACHINE TYccccceccececeeeeseesesessessssssesesssessesess 35 2.0 2.1 3.1 3.2 3.5 3.8 3.8 4.90 4.2 4.3 . 4.2 4.5 4.4 4.9 5.0 
Office, computing, and accounting machines......sess- 357 (4) (4) (4) (*) (4) (4) (4) 9.4 9.1 9.6 9.8 10.1 10.4 9.7 10.3 9.9 
Other machinery, except electrical...sscesesceecesees 351-56, 358-59 (>) (>) (>) (>) (5) (>) (>) (>) (>) 2.1 2.0 ° 2.2 2.3 2.3 2.3 
Electrical S]QUIPMERE < cceccccececessersvereseserecesesss % 2.6 3.3 3.6 3.5 3.5 3.5 3.5 3.6 3.7 3.4 3.4 3.6 3.9 4.2 4.7 5.4 
Radio and TV receiving equipment.....sscceccceceerees 365 (6) (%) (®) (4) (’) (ty (4) 1.4 1.4 1.6 1.4 1.7 2.7 2.6 2.9 2.3 
Comminication ]$QUIPMENE. ccccecerecceeessceescesessess 366 (4) 3 3 4 2 3 gy 3.9 3.9 3.9 4.7 4.3 4.4 4 5.0 5.4 6.0 7.1 8.5 
Electronic COMPONENE Sc cece secesesseseseeeeeeeseeseese 367 . . 7 3. 3.9 3.9 (') as) a5) (*') cy 5.9 5.7 5.1 6.5 
Other electrical equipment....ssseseceececeececeueeee 361-64 , 369 (4) 3.3 3.0 (4) (4) (') (1) (‘) 1) (4) (') (1) 2.5 2.8 2.9 3.3 
Motor vehicles and motor vehicles equipment....-eeesees 371 } 2.1 2.8 2.5 2.5 2.8 2.9 3.2 3.0 2.7 2.7 2.9 3.2 4.2 3.9 4.1 3.6 
Other transportation equipment. ceccccceccscessessessees 373-75,379 ” . . +6 +6 -6 -6 +6 7 (') (') 3 3 +6 1.0 
Aircraft and MESSI LSBs 0 0 00 0006000000050 SS CSS SO SS ESES 372,376 2.0 2.3 2.6 4.0 3.3 3.0 3-3 2.8 2.8 2.9 3.2 3.5 3.8 4.6 5.0 3.9 
Professional and scientific instruments. ..cccsecvceeses 38 3.9 4.1 4.2 3.5 4.8 5.1 $.2 5.1 5.4 5.4 5.7 5.8 6.1 6.7 7.5 7.9 
Scientific and mechanical measuring instruments...... 381-82 4.0 4.0 3.1 2.5 3.8 4.0 4.4 4.7 5.3 5.7 5.9 5.8 6.2 6.9 7.7 8.8 
Optical, surgical, photographic, and other 
iT ids 1.14 POREPERPELIPELLILITITITITILILIIILITITITTe 383-87 3.8 4.1 4.8 3.9 5.1 5.5 5.5 5.2 5.5 5.4 5.6 j 5.9 6.0 6.6 7.3 7.4 
Other manufacturing ANGUSC TIES. cccccccccscesesesesecese 21,27,31,39 (4) as) +6 (') (4) (4) (4) 7 7 6 -? | * 4 _? 4 9 
Distribution by size of company 
(based on number of employees) 
| 
Less than Ut errrrrrrrrrrrrrrrrrrrerrrrrere rere rere ereeeeveee eee eee ene 7i-4 of 1.5 1.6 1.5 i.5 1.6 .) 1.5 1.5 i.% | le 1.2 1.4 1.8 i.5 
1,000 to © DVD cccccccccccccccescccsseceseceseeeecesese ereeeeeeeeeeeeeeenee 1.2 1.3 1.5 1.4 1.3 1.3 i.2 1.2 1.2 1.4 i.4 1.4 1.4 1.5 1.7 i.8 
5,000 to 9 BWV a cccccccccesssscesesesesssssesesesseseess eeeeee eee eee eeeeree 7 1.6 1.5 1.5 1.4 1.5 1.6 i. 1.2 i il 1. Py iS 1.4 
10,000 to 2G GWG cccceceesecessesesesesesssssessesesnes eveeeeeeeereeeeeeee 1.6 1.9 2.1 2 sf 1.4 1.3 1.3 1.5 1.4 1.4 1.4 . 1.6 2.0 2.1 
25,000 or | he SORE EERE ELESEEELELELELEOLEE EEE eeeeeeeeeeeeeeeeee . 2.5 2.5 2.4 2.6 2.5 2.4 2.5 4 . L 2.7 3.3 3.4 
pNot separately available but included in total. See general notes. 
zData included in other manufacturing industries group. 
,d1c codes 3398 and 3399 included in the nonferrous metals and products group for 1957-63. 
5 Data not tabulated at this level prior to 1972. 
62ate not tabulated at this level prior to 1977. Af 
7 included in the other ¢) , ‘“ipment g:oup. A 
Estimated by the Nation : oundation. 


SOURCE: National Science Foundation. 


Table B-23. R&D funds as a percent of net sales in R&D-performing manufacturing companies ranked by size of 
R&D program by industry: 1983 

Industry SIC code First ° Neat . Mout te 
companies companies companies 
rrr TTT TrTTeTTrTyrTryyrTrrrrrrrrrrrsTrrrTT eeervreeeeeeeeeeeeee Li. 11.0 8.4 
Food and kindred PLOdUCESccccccccccscesesecessssceseces 20 how >) -6 
Textiles and APPATe le cecccccesecsecssessesesssesssesees 22,23 su oa 4 
Lumber, wood products, and furnitures ccccccccsesccscecs 24,25 1.4 8 | 
Paper and allied productSccccccccceseccccessssscssesess 26 3.3 1.4 -5 
Chemicals and allied products. cccccesccccccccsccscssses 28 4.8 5.6 7.6 
Industrial Chemica l@ec 00000000000 0000008 ee eeeeeeseeeee 281-82 ,286 8 5.2 2.9 
Drugs and MOGI CIROBc cccccccceeceseeeeeoeeoeceeoeesees 283 11.8 8.0 6.1 
Other Chem CalSc 0000000 ool hee ee ee eeeeeeeeeeeeeleeCees 284-85 ,287-89 3.4 2.9 1.7 
Petroleum refining and related industries.cccccccececes 29 1.2 8 5 
Rubber PLOdUCESeccccecccccseseseseseseseesseessessseses 30 4 4.4 2.8 2.6 
Stone, clay, and glass ProductS.ccccccccccssccesesesses 32 4.4 1.3 9 
Primary BOCALSe ccc ceceeeeseeeeeeeeeeeseeeseeeseseeseeeseces 33 1.9 1.2 1.4 
Ferrous metals and productS.sccccccsceccsessesesesees 331-32, 3398-99 1.8 2.5 6 
Nonferrous metals and productS.cccccccccccesesesesess 333-36 1.3 2.2 1.0 
Fabricated metal PLOKGUCESececeeceeeesesesesesesssessees 34 3.4 1.2 1.8 
MACHINETYccceceeseceeeeeeeseeesesseeseeseeesseesseseses 35 13.7 6.9 7.0 
Office, computing, and accounting machines. .eeceesees 357 13.9 10.3 7.0 
Other machinery, except Clectrical. coseccccsccssesess 351-56, 358-59 6.8 3.9 3.9 
Electrical C]QULPME Ns coececseceesesesesseeseressesesese 36 15.3 6.7 9.6 

Radio and TV receiving CQUIPMENE cece ececeseseesesess 365 4.7 l 2 . 
Communication EquipMeNnt.cccccccccsesesescsesssssesess 366 14.1 13.1 10.5 
Electronic COMPONENESecececeseesesrereresesesesessseee 367 9.6 12.5 4.7 
Other electrical equipment. ccccccccceaceieseesssssses 361-64 , 369 10.6 3 2.0 
Motor vehicles and motor vehicles equipment. eceecscoees 371 4.5 3.9 1.3 
Other transportation equipment. ceccccsesccssesesseveses 373-75,379 3.8 4 3 
Aircraft and CS Ol PEPEPEREPERIELILILILIELIETILITITTITT LL 372,376 23.4 16.6 8.1 
Professional and scientific instCrumentS. cecescecceseses 38 11.4 12.3 7.5 
Scientific and mechanical measuring instruments...... 381-82 14.3 8.8 8.4 

Optical, surgical, photographic, and other 

TT ida 1:14 POERERETPELILIELITIELILILILITITILTITIITITTrrette 383-87 9.8 7.6 4.2 
Other manufacturing induStrieS..ccccccccccsccesesessees 21,27,31,39 1.1 3.2 9 


National Science Foundation. 


SOURCE: 
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Table 8-24. Company R&D funds as a percent of net sales in 840-performing manufacturing companies ranked by size of net sales by industry: 1983 
[Dollars in ai llions] 
Company R&D funds Net sales Coupany 868 funds as a 
percent of net sales 
Industry SIC code 
First 8 Next 12 First 8 Next 12 First 8 Next 12 
companies companies companies companies companies companies 
TOCA ec ccccccccscccccccccccsccccccscsesccsescs | eccccesecccecceses $8,773 $3,020 $263,115 $203,666 3.3 i.5 
Food and kindred product. cccccccsescccccsccseseses 20 258 201 60, 332 41,805 -4 -5 
Textiles and apparel. secccccceccccsescsessesesesses 22,23 54 29 i2,141 6,839 -4 -4 
Lumber, wood products, and furniture. ..ccccsccssees 24,25 iu5 33 11,936 4,370 9 -8 
Paper and 2llied productS.sccccccccccssececsseseess 26 417 165 30,150 17,124 1.4 i.0 
Chemicals and allied productS..scccccescccccesesses 28 2,364 1,517 68,578 31,526 3.4 4.4 
Industrial chemicalse.ccccccccccccscescseseseceses 281-82 ,286 2,127 057 02,745 | 18,667 3.4 1.5 
Drugs and medicines. .cccerccsssscccsscecesensseee 283 i, 366 i,220 20,069 13,815 6.8 ° 
Other Chemi calsccccccccccccccccessccseseseseseese 284-85 , 287-89 512 178 206,735 8,073 2.5 2.2 
Petroleum refining and related industries......+++ 29 1,097 x15 175,827 115,874 1.0 od 
RubdDET PTOGUCES. cccccccccccssccsessssssesesesessses w 494 110 22,259 4,630 2.2 2.4 
Stone, clay, and glaSs Product..ccccccececseseceses 32 317 68 15,663 8,591 2.0 8 
Primary 0) | 33 291 164 44,89 22,552 7 of 
Ferrous metals and productS.ceesccccccsecccescees 331-352, 3398-99 220 i2i 40,607 11,845 -5 1.0 
Nonferrous metals and Pproduct’S..cccscccceccsecees 333-36 164 75 19,407 4,640 8 1.6 
Fabricated metal product. ccccssessecccsesccesceess 34 240 113 io ,297 8,571 1.5 1.3 
MAChiIMey cccccccccccccscscescessseesesesseseseseses 35 4,385 7% 60,186 22,901 7.3 3.2 
Office, computing, and accounting machines....... 357 6,122 645 40,765 5,899 10.1 10.9 
Other machinery, except elect rical...cecsessesess 351-56, 358-59 755 42) 35,646 15,179 2.1 2.8 
Electrical equipment..-cccccscccecscsseeseesseseees 36 5,138 1,345 79,013 1,315 6.5 4.3 
Radio and TV receiving equipment...cccccesseceses 365 (*) 29 (4) 817 2.2 3.5 
Communication equipment. .ccceccsccccseseseseseese 366 3,946 233 42,929 5,551 9. 4.2 
ELECT TONIC COMPONENTS. cecccscssccseceeseseeeeseees 367 (4) 253 (*) 3,909 0.5 6.5 
Other electrical equipment. cccccccsccesecseseces 361-64, 369 1,582 265 43,914 8,768 i. 1.0 
Motor vehicles and motor vehicles equipment......+. 371 4,697 72 120,331 4,48 1.9 4 
Other Cransportation equipment..cscccccsseseseeeses 373-75,379 91 ii 8, 81 s 5 
Aircraft and MUSSL LOS. ceccciccccesseseeeesseseseees 372,376 2,612 656 00,983 a 4 9% 
Professional and scientific instruments....-eseeeees 38 2,697 557 29,335 ,*81 +. ‘ 
Scientific and mechanical measuring instruments. . 381-82 1,233 155 12,864 099 >. ‘ 
Optical, surgical, photographic, and other 
UMBC TUMENES. ccccccccccecesesesseseseesseseseeees 383-87 1,706 100 21,312 2,952 8.3 | 1.4 
Other manufacturing industries. .ccceccccesecesesess 21,27,31,39 }a? \¢ 4 12,846 13,108 
— me ‘ — - 
‘not separately available but icluded in total. See general notes. 
SOURCE: National Science Foundation. 
Table 8-25. Percent of net sales and employment of #60D-performing companies ranked by size of R&D program 1972-85 
: . r . T = | —E 
Companies ranked by size | } 
of R60 program , | 
(based on total Ré0 funds) 1972 1973 1974 | 1975 1976 1977 | “ i979 | ms a) ign | (on) 
— — —_ : — . 2 . = j —E — 
Percent of net sales 
ry | | py > 
First 4 C1-G)ecccccccccccescesescsssees 10 9 6 6 9 9 ’ | ) i) ? 
Next + Oh. )PPETITITIIITITILTITTITrrTr te 5 j 5 5 j i ’ ’ ‘ . 4 - 
WERt 12 (9-20) ccccccccesscssesecesseses 6 6 5 4 6 | h ‘ | ™ ) 9 | ~ 
Next 20 (21-40) scccccrsccccccescseseess ? 7 it 10 10 | 1 | 1 | ? | | x 
Next 60 (41-100) sscseccseeeseveeseeeees 16 17 ib 16 16 4 | i“ | ie | 17 17 | 16 is 
Next 100 (101-200).scccceeeeccscesseees 14 14 14 12 | i 16 | r is | 12 3 15 14 
Next 200 (2U01—GO0) ccccecccsescesssseees 15 16 17 is | lf It } 17 14 13 17 17 
| en oe . 7 
Pe en of employment 
ae | + = _ — - —EE 
First 4 eT DD PPTTITITITIT TIT tt 9 bal 7 »| | 4 “ 9 j al j ] 
Next 4 + DPTTITITITIVILILTIIITLITT Tie o 4 5 5 ‘ " s} 4 4 ‘ " ’ 
NeKt 12 (9-20) cccccccsscssccccesssssces 7 } 6 6 } } ? : } ; 7 
Next 20 (LI—GO) ccscccccscssssseevessses 4 a 9 . y | 8 | ™ x ™ “ 9 
Next 60 (41-100) ssccccccccccsececseeess 12 i2 i3 i3 is | 13 12 12 3 12 i i2 
Next LOU CLUI$200) cccccccscccceuesvsess i2 i2 ii i! tt | 13 13 13 13 13 | 14 14 
Next ZOU (2ZU01—GOUO) cccccccceseseeseseees 16 io ib 15 ie | is | 1% lt 14 14 1a i8 


l , : 
Companies were ranked individually for each year; therefore, particular companies « 


SOURCE: 


National Science Foundation. 


ymprising tty 


size groups may have changed from year to year. 


Table 8-20. Percent of total and Federal R&0 funds and of net sales of R&D-performing companies ranked by size of R&D program by industry: 1983 
Percent of total Percent of Federal == nen aes of 
R&D funds R&D funds . now "s 
Industry SIC code Senpaees 
First 4 First 4 First 4 
companies | Next 4 | Next 12 | companies |Next 4 |Next 12 | companies | Next 4 Next 12 
Batale coecoevececeoocoecoossooooseesses rere eerer ee eee eeeee 20 i2 i’ 20 20 293 7 4 a 
Food and kindred PTOGUCTS. ccccscccccsessssess 20 28 iS 27 0 0 100 i0 21 
Textiles and BPPATe le ccccccccccsessessesseses 22,23 3” i2 i8 0 0 7 ig’ il 22 
Lumber, wood products, and furniture.....+-++ 24,25 ol 10 16 0 0 0 % 9 i7 
Paper and allied PLODUCE Ss seer sceeceeeeseseee 26 66 12 i4 56 5 37 23 9 34 
Chemicals and allied PTOGUCTS. coceccccecesecs 28 30 iS 25 BS 7 2 27 il 15 
Industrial Ghemliealec cocceccoeoeoceoeseeses 281-82 , 286 63 i8 14 85 tl 5 50 13 24 
Orugs and MEGICINES< cccccccccseeesesesesess 283 32 Zi 7 7 63 i 21 20 47 
Other Chemicalecccoccccocecesceesoooossoose 2864-85 ,287-89 51 9 is 83 0 4 3% 7 25 
Petroleum refining and related 
fro el = PPPPryrrTrTrTrTTTrTrTrirrrrfrrprrfrrefpreeee 293 57 29 i4 7 89 3 Mu 25 22 
Rubber PTOGUCESs cocccccccccccessssesessesesss Be) 65 13 9 96 () 3 “as 13 ll 
Stone, clay, and glass productS.cescccecscees 32 64 17 il 99 i 0 25 22 zi 
Primary MBCBISc coccccecceceeeoeseeecoseseoese 33 53 il 20 92 2 5 35 il i8 
Ferrous metals and productS...ssceeseceeess 331-32,3398-99 69 12 13 99 (4) (') 49 6 30 
Nonferrous metals and products.cccceseceees 333-36 49 25 23 33 62 5 45 14 28 
Fabricated metal PTOGUCE Ss cocseccsesesscesess 34 37 15 i9 51 2 42 17 ig’ 16 
MAChiMe ly cccccccccccesescesssssesessesesesess 35 58 10 12 87 ” l 24 7 10 
Office, computing, and accounting 
MOCRISSSe co cccceceeeesceseeceeeesessceseseecs 357 77 9 97 0 c*) 66 il 14 
Other machinery, except electrical....++«++ 351-56, 358-59 3% 12 13 77 7 0 14 8 
Electrical S$QUIPMENE . cecccccceceseseseseceses 36 54 15 16 62 16 16 w~ i9 15 
Radio and TV receiving OQUIPMENL. cececeeees 365 92 3 + 98 2 U 80 9 7 
Comm nication C$QUIPMENE. ceccccccecseesesess 366 75 14 4 64 24 i2 69 4 10 
ELECETONIC COMPONENTES. ceccseceserecsseseess 3%? 60 18 13 B84 7 8 49 i 21 
Other electrical equipment. .sseccsecsceccess 361-64, 369 84 5 5 98 (4) i 51 17 
Motor vehicles and motor vehicles 
S]$QUIPMENE « ccccccccesesseeeseseseseseseseeess 371 92 5 7 77 21 2 83 5 7 
Uther transportation equipment. .secsseceeeees 373-75,379 85 7 6 96 3 (*) a) 26 32 
Aircraft OMd MIGSL LES. cccccccccesssessseseeee 372,376 52 3 is 54 Ww 14 % w 29 
Professional and scientific instruments...... 38 58 i8 10 68 20 8 47 14 12 
Scientific and mechanical measuring 
LMSC TUMOENESs cccccccccesessesseeeseeeeeesus 381-82 71 9 8 86 ll 2 54 ll i0 
Optical, surgical, photographic, and 
other 1c. ide 1: a See EEE EELELELEEELELELEL 383-87 79 9 5 93 0 “4 66 i0 10 
Other manufacturing industries..ccsccesecceees 21,27,31,39 3% 17 22 99 0 0 33 5 22 
Nonmanufacturing industries 07-17 ,61-67 ,737, 29 i 17 43 12 17 5 10 Pi 
u ctw ng CBee eeeeeeeeeeeeee 739,807 891 


Note: 


‘Less than 0.5 percent. 


SOURCE: National Science Foundation. 


All tankings are based on total 860 funds. 
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Table B-27. Funds for basic research, applied research, and 


development performance: 


1953-83 


[Dollars in millions] 


Year 


Total 


Basic research 


Applied research 


Deve lopment 


L953. ccccccccsccecccsccsesesesseseses 
L954. cccccccccccccssecccccecesesesece 
L955 ccccccccccccssccsesscesesssssess 
L95Geccccccccccccseccsecsesesessseses 


BGST ccccccecooeoooseoooorecoecosoeoses 


LOSS. ccccccccccsssesces.cesesesessses 
L959 ccccccccesesceesecsssesesssesecs 
19GO. cccccccccsesesececsesescesssssss 
LWGlecccccscccsscccccesessescessseses 


BGGZe ccccccocccoooeosooososoeesesoees 


L9G3.cccccccccccseceseesescsssesseses 
L9G4. cccccccccesccescescsessesssseses 
L9G5S.cccccccccsceseseseseseesesessess 
1966. ccccccececsecsesccseseseseeseses 


B9G7 00000 0000000eheeeeeeeeeeeeeeeseee 


+ PPPPPPTTTITITTTTTTerTrirrirrrirrererereeee 
L9G9 .cececececveceseseseseseessssesss 
L970. cccsccccceccccccccesccssecsssese 
LD] Le ccccvcccccseccccecscessceseesess 


197 2c 000000000000 000eeeeeeeeeeseeeeee 


LA PPPPPTTTITTT TTT TTT TTTTirrrrrereT ee 
LD7bsccccccsccccccccesesscesesesscess 
LDTSccccccccccccccscccsccesecsssesess 
DD7TO}c cccccccccecceeeceeeceeceoeeooees 


LILPPPTTTITITITTTTTTTTeTrTrirriririrrree 


LD7Biccccccsseccsceecesecesessseesess 
L979. cccccccccseseseessecccsseseseese 
L9BO wc ceccccccesveseesesesssessseeess 
L9Bleccccccccsecccceseesseseseeseesss 


+L. \ PPPPYTTTITITITITITITITITITTTTTrreTeee 


iL } PPPPPPTTTTITITITTTITrirrrrrriririrerse. 


$3,630 
4,070 
4,640 
6,605 
7,731 


8,389 
9,618 
10,509 
10,908 
11,464 


12,630 
13,512 
14,185 
15,558 


16,385 


17,429 
18 ,308 
18,067 
18,320 
19,552 


21,249 
22,887 
24,187 
26,997 
29 ,825 


33,304 
38 ,226 
44,505 
51,810 
57,996 


62,816 


$151 
166 
189 
253 
271 


295 
320 
376 
395 
488 


522 
549 
592 
624 
629 


642 
618 
602 
590 
593 


631 
699 
730 
819 
911 


21.035 

1,158 
21°325 
1,614 
21" 880 


2,104 


15726 
1814 
928 
1,268 
1,670 


1,911 
1,991 
2,029 
1,977 
2,449 


2,457 
2,600 
2,658 
2,843 
2,915 


3,124 
3,287 
3,427 
3,415 
3,514 


3,825 
4.288 
4.570 
5,112 
5. 636 
26300 
74225 
8° 450 
10,699 
12.175 


13,405 


l 


Estimated by the National Science Foundation. 
National Science Foundation, National Patterns of Science and Technology Resources, 1985 


(Washington, DC.: Supt. of Documents, U.S. Govenment Printing Office 1985). 


SOURCE: National Science Foundation. 


Table 8-28. 


{Dollars in millions] 


Funds for basic research, applied research, and development by industry and size of company: 


1983 


Basic | Applied | Develop- 
Industry end size of coupeny SIC code Total | research | research ment 
, + PPP TTT TTT TTTTTTrTTiTrTrrrrrrierfre+ree+efrrrfreTee eeeereeeeeeeeeeeeee $62,816 $2,104 $13,405 $47,307 
Distribution by industry 
Food and kindred PFOGUCESc cccccccccsssesesesesesese 20 (1) 54 (1) 475 
Textiles and BPPATE le cccccccccceseccsesessesecssess 22,23 q’) (1) (1) (1) 
Lumber, wood products, and furniture. .cccccccccsces 24,25 171 (4) (1) 135 
Paper and allied productS...csccccccccscceseseseses 26 (4) (1) 297 322 
Chemicals and allied productS..ccccccsscccssceseess 28 7,287 (4) (1) 3,999 
Industrial PL rrr rTrTrrrrrrrrrfrsevTrrree 281-82 ,286 3,409 (1) (1) 1,687 
Drugs and La Cn 283 q’) (4) (4) (’) 
Other OL OT rrr TTrrrrrrererfefefTrrsfTree 284-85 ,287-89 c’) (4) (’) (’) 
Petroleum refining and related industries.......+.. 29 (4) (1) (1) 928 
Rubber PTODGUCESecccccescccsecscsccseeesesessseseess 3 () (’) (*) () 
Stone, clay, and gleSS ProductS.csccccsssccscccsees 32 (4) (4) 109 359 
Primary MOCAIDc 006000000 0S50000SSS0000000000080SSSS 33 1,096 37 310 749 
Ferrous metals and productS.ccccccseccsssseseeses 331-32, 3398-99 (1) (1) (1) (1) 
Nonferrous metals and product. .ssccccscececesess 333-36 (4) (1) 149 (1) 
Fabricated metal product. ccccscccssesesesesssceses 34 634 6 194 4% 
MAaChineTycccccccccecccsccesesseesesesssesssessseses 35 8,382 165 1,102 7,115 
Office, computing, and accounting machines....... 357 (*) (1) (1) 5,180 
Other machinery, except electrical. ..cssscecseees 351-56 , 358-59 (') (1) (1) 1,935 
Electrical C]$QUIPMENE « cc cecceseesesesessseseseeseses % 13,651 397 2,506 10,748 
Radio and TV receiving equipment...ssescsececeees 365 (4) (1) (*) (1) 
Communication EquipMeNnt. cccscccsccceseeessesesess 366 6,724 250 1,093 5,381 
Electronic COMPOTENE Se ceeseeeeeeeeeeesseseseseees 367 2,016 (1) (1) (') 
Other electrical SQUIPMENE. coccccccsessesesseeees 361-6. ,369 (') (1) 828 3,286 
Motor vehicles and motor vehicles equipment........ 371 5,372 (4) (1) (1) 
Other transportation equipment. ..sssescsesecscesees 373-75,379 (') (1) 40 91 
Aircraft and mi eel Lec 000 00000000000000000000000CCO 372,376 13,741 13% 3,427 10,178 
Professional and scientific instruments... ...sseeees 38 4,387 ct) 722 (') 
Scientific and mechanical measuring instruments.. 381-82 () (1) 311 (1) 
Optical, surgical, photographic, and other 
AMSCTUMENESe ccc ccccceceseseeseseseeesesseeeeeees 383-87 (’) (') (ty (') 
Other manufaccuring industries. .cescssccescsecesess 21,27,31,39 (1) (1) (1) (1) 
07-17 ,41-67,737, ' 

Nonmanufacturing LMGUSC TIES. ccccccescceesesesessece { 739,807 ,891 2,065 ( ) 902 929 

Distribution by size of company 

(based on number of employees) 
Less than iF (POPPrrrrrrrTrrrrerrrrrrrrrrirrrii te 2,899 187 49) 2,221 
1,000 to 8 Wc ccccccccescceseseesesceceseeeeseeees 4,022 253 1,365 2,404 
5,000 to D Wa ccccccccccseseesseceeeeseceseseseees 2,944 141 912 1 89) 
10,000 to 26 Wc cccccccccccececescescceeceeeeceess 8,585 273 2,760 5,552 
25,000 or | )¢ PREREERERELELEELELEELELEELEEELELELELEL ES 44 , 366 1,250 7,877 415,239 


lNot separately available but included in total. 


SOURCE: National Science Foundation. 


See general notes. 
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Table 8-29. 


[Dollars in ai llions] 


Funds for basic research, applied research, and development by industry. source of funds, and selected company size-groups: 


1983 


Federal Company 
Basic Applied/| Develop- Basic Applied Deve lop- 
indestty end cise of company SIC code Total! research| research ment Total | research/| research ment 
—-+———-} 
BERGE. 66660000000080S SS SS0SSSSSSSSOSS0SSSSSSS eee e ee eee ee eee eee © $20,215 $457 $3,559 $16,199 $42,600 $1,647 $9 846 S3il 107 
Distribution by industry 
Food and kindred product's. .....sceccccccecccccesees 20 c*) 0 ‘+ (4) 799 54 (4) c') 
SeeRGRe® GED GENRE, 2.0066000000000S0000000008000Es 22,23 c*) 0 (4) (4) 13! (*) (*) 9 
Lumber, wood products, and furniture. «.cccccceceess 24,25 0 0 0 0 i71 c’) c) 135 
Paper and allied products... ....sssecccceeccesceeess 26 cy) 0 (4) (*) 681 (4) () cl) 
Chemicals and allied products......<ssccccccceceees 28 448 c*) (4) 201 6,839 5 2,505 3,798 
Industrial chemicals. «.cccccccccccccccccsescecees 281-82, 266 440 (*) c') 2,969 3 1,180 1, 486 
Drugs and MOGI CAIMEB sc cc cccccccccescesecceseseeeeese 283 (4) U c') 2,931 (') (*) c*) 
Other Chaemicalsccoccccccececececoesesencesesscess 284-85, 287-89 c’) 0 (') 0; 940 (*) cy oil 
Petrolem refining and related indwstries......+++. 29 c*) ) ct) (ty 2,032 (') 892 c*) 
ee 30 c) ) (') cy) 746 (') (*) $23 
Stone, clay, and glass products.........«.- seccecee 32 (*) (4) (4) (') 448 49 c(t) (4) 
Primary a see seer 33 39; Vv li i 704 37 299 368 
Ferrous metals and product's... ..cccscccccccsceees 331-32, 3998-99 (*) 0 c') () 420 (') (1) 2% 
Nonferrous metals and products... ..««esseecuseees 333-36 cy 0 (*) (*) 284 (') (') 132 
Fabricated metal product S.ceccccessccuessseseseeeee oh) 66 Y) 12 % Sos 6 182 380 
MACHIRETYccccccececesee es seeseseesesesesessesstesees 35 1,146 i9 yan 777 7.238 146 7% 6.338 
Office, computing, and accounting machines....... 357 (4) (*) (*) 652 5,116 (') (4) 4,528 
Other machinery, except electrical. ......ssses«0- 351-56, 358-59 (’) (4) (*) 125 2,122 (*) (ty 1,810 
Electrical OQUIPMON « ccc cccceceeeseeesessssseesseee 36 5,061 68 $37 4,476 8.570 we I 969 6,272 
Radio and TV receiving SQuUIPMOENE «oc cccccccesseees 5 qc’) 0 q') (') 348 (*) (*) ct) 
Communication Gquipment..sccccccccceseseeceeseces 306 2,367 (*) (*) 2,138 4,357 (*) (*) 1, 246 
ELOCTTOMIC COMPOMOENE Ss ce sccccccceesesesessesesese 7 346 0 c*) (*) 1,670 qty 507 (*) 
Other electrical equipment. ..ssccccccesscccseeees 361-64, 369 (4) (') (4) 1,742 155) c*) ty S44 
Motor vehicles and motor vehicles equipment........ 371 Sob (*) (4) (4) 4,8 | (! ty 
Other transportation OQUIPMON «cc cecccceeeseseseses 373-75,379 c*) (4) () (') 106 Cy] j (*) 
Aircraft and ee Pe ee 372,376 10, 300 cq?) (*) 7,621 3,461 (ty *) 
Professional and scientific instruments..........+. 38 640 (*) () (*) 3,748 (*) - 
Scientific and mechanical measuring instruments. . 381-82 (*) 0 (4) (4) 1,699 (ty ly 1, dee 
Optical, surgical, photographic, and other 
td, PPPPTTTTITTIITITIIrTrrriririiriiiiittt 383-87 q') qty (') (tl) 2,048 (ty ') ' % 
Other senufacturing indust ries......cssscceeseeeess 21,27,31,39 (*) v (') (4) 5% (4) ct) ct) 
07-17 ,41-67,737, i l 7 j 437 j 
Nonmanufacturing IMGwSt TLS. .ccccccccsssseseeeeeees . 739,807 891 } 1,48 (*) 565 (*) 1,01 {*) v (*) 
Distribution by size of company 
(based on number of eaployees) 
5,000 to FP. PrIVrrrerrrrririirrirrriririiiiitiit 529 i8 127 Ae ~415 123 78s 1,307 
10,000 £0 26, GOD sccccsscseseeesssesessssseseseseses 1,597 43 354 1,201 6, 988 200 2,406 4,35! 
25,000 ime 16 Tee EEE ESCO EOCOOCOSCOCCOCCOCCCCCOCC CC Coe 16,791 186 aia 13,961 975 1,064 5,233 21,278 


Not separately available but included in total. 


SOURCE: National Science Foundation. 


See general notes. 


Table B-30. 


[Dollars in sillions]} 


Funds for basic research by industry and size of company: 


1957-58, 1963, 1967, 1972-77, 1979, 1981, and 1983 


industry end size of company sic code} '1957| ‘1958| +963] 1967] 1972] 1973] 1974 = 1976] 1977] 1979] 1981 1983 
Batak. ccoceceesoeoeceoceeooecooososces eee e eee ee eeeeeeeee $271 $295 $522 $629 $593 $631 $699 $730 | $8i9 $9il $1,158 $1,614 $2,104 
Distribution by industry 
Food and kin@red products...-.secseceseseses 20 . 5 12 17 i3 li 9 10 18 20 i7 27 54 
Textiles and apparel. ......sscecceeceeeeces 22,23 i i i 2 2 1 2} @) ©] © (2) 1 (4) 
Lumber, wood products, and furniture....... 24,25 0 ) 0 o} @} i © 3 5 ? 5 (2) (2) 
Paper and allied products........ssssssees: 26 1 (@) 2 4 4 5 ? 5 6 4 i8 32 (2) 
Chemicals and allied products......sseeeees 28 82 92 152 184 214 236 288 294 304 337 366 539 (?) 
Industrial chemicals........sssseeeeeeees 281-82,286| (2) (2) 10s} (2) 117 125] 157 154) 154] 163 197 335 (2) 
Drugs and medicines.......ssesecccseceees 283 18 21 33 45 78 90 107 112 119 134 143 (2) (2) 
Other chemicals... ccccesccccsccececscees 284-85, 287-89 6 6 14 14 i9 21 24 27 32 40 (2) 24 (2) 
Petroleum refining and related industries.. 29 35 34 34 36 22 26 33 36 44 48 7% (2) (2) 
Rubber PTOGUCES.cecccvecccccsessesseseseses 30 4 (2) & 5 6 3 5 4 7 9 18 23 (2) 
Stone, clay, and glass products......ssss+. 32 (3) (3) 6 (2) 18 20 21 32 38 41 40 (2) (2) 
Primary |) rn 33 6 7 il 13 3 8 9 14 16 14 24 46 37 
Nonferrous metals and products*........+. 333-36 (2) 2 3 4 (2) (2) (2) 10 12 ~ 12 io (2) 
Fabricated metal productS....scesccsceceees % 1 i 5 3 7 il 3 5 2 2 + 8 6 
Machinery cccccccccesesecscesssssseseseseses 35 17 20 25 26 24 24 28 32 56 57 ho 128 165 
Office, computing, and accounting 

MOCHIRSS co cccccccceccccceceseeceesesecse 357 (>) O) @) (>) (2) (2) (2) 26 3 4l 51 (2) (2) 
Other machinery, except electrical....... 351-56, 358-59 (®) (*) () (®) (®) (6) () () i8 16 15 (2) (2) 
Electrical equipment. ......sseeceseeeeeeees 36 53 63) 133 131 137 143] 143] 132] 163] 181 228 279 397 
Radio and TV receiving equipment......... 5 (>) C1 ()] LL Ql Gi Gi @! 2) ® (2) (2) (2) 
Communication equipment.....scecececceess 366 %6 43 110 112 108 117 116 109 130 156 195 (7) 250 
Electronic components......seceseeceseees 367 10 8 5 b Ss 6 7] (2) (2) 
Other electrical equipment. ......seeseeee 361-64 , 369 17 21 23 (2) (2) (2) (2) (7) | =) “) =) (2) 
, | . 
Motor vehicles and motor vehicles equipment 371 5 (2) 28 (2) 10 8 9 40 | 6 | 12 (*) ] (“) 
Other transportation equipment. ...-sseeeess 373-75,379 (2) (2) (2) (9 | *)| Aad fed ") (2) 
Aircraft and MISSL LES. ccccccccccccscccseses 372,376 25 26 59 73 62 58 57 54 | 54 55 68 128 | i” 
Professional and scientific instruments.... 38 8 10 (2) (2) 17 i5 16 le | 23 24 (<) 40 | “) 
Scientific and mechanical measuring | ; , : 
AMECTUMENTS..cccccccecccessceesesesesees 381-82 3 2 l (2) 6 5 5 9 10 i2 (*) =) al 

Optical, surgical, photographic, and . 
other UTMSTCTUMENES. cc cccccccesseceeeeseee 383-87 6 a (2) (2) ii 10 li Rg i2 i2 (+) (*) ( , 
Other manufacturing industries. ....seeeeeee 21,27,31,39 13 8 3 5 5 6 6 (2) (2) (2) 42 21 (7) 

07-17 ,41-67,737, 2 2 2 
Normunufacturing industries.....sseceeeeees 739,807,891 Hi (*) (*) 28 52 28 28 26 25 29 44 57 (*) (2) 
Distribution by size of company 
(based on number of employees) 

Less than § OOO. cccccccccccscccccsecceseese seer eee eeeeeeeeeeee (2) (2) (2) 56 36 32 34 57 6A 75 98 i53 187 
1,000 to © WG a ccccccccscccccccccccseceeces este eeeeereeeeeeeeee 24 32 31 45 45 58 47 4 52 54 69 i79 253 
5,000 to D FOG ccccccscccccccccscescecsecess eeeereeeeeeeeeeeeee 50 58 75 BR 103 118 125 158 i118 14] 
10,000 to 26 WW cccccccccccsccseseceseseses eee eee ee ee eee ereeee 218 240 439 478 90 We 102 95 i38 168 211 229 273 
25,000 OT MOTSs cee eee eee seers eeeeseeeeeeee eee eee eee eee eee eee 364 368 | 428 | ied 443 489 622 935 1,250 


l 


~~ oUF wh 


Estimated by the National Science Foundation. 

Not separately available but included in total. 
Data included in the other manufacturing industries group. 
SIC codes 3398 and 3399 included in the nonferrous metals and products group for 1957-65. 
Data not tabulated at this level prior to 1972. 
Data not tabulated at this level prior to 1975. 


Included in the other electrical equipment group. 


SOURCE: National Science Foundation. 


See general notes. 
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Table 8-31. Funds for basic research by field of science and engineering: 1967, 1972-77, 1979, 1981, and 1983 


[Dollars in millions] 


Field of science and enginecring i967 i972 i973 i974 i975 1976 1977 i379 1981 1983 
Totale cocccecccccccoccccescocseos $o29 $593 $631 $099 $730 $819 $911 $1,158 $1,614 $2,104 
Physical Scienceseccccccccccccoscsccese 308 277 276 19 320 Jou 405 527 746 902 
Chemi St rycccccccccccccccccccccccccces io2 i83 193 229 228 253 285 381 485 555 
SLL LLL ILI ()) (ty (ty (4) (1) (ly (1) (') (1) (4) 
tn oseenenesanenenaenensest (') (4) (4) (4) (') i (4) (1) (4) (4) 
Mathematics. .ccccccccccccsccceseccscees i i2 is 13 14 i8 i9 20 26 27 
Environmental Sciences. cc secsccsesccess is 6 7 iv iS 17 19 13 18 29 
Atmospheric SCiences. cccccccescssenes (4) (4) 2 3 6 6 5 5 12 i6 
Geological Sciences. ccccccccccccecess (') + 3 5 5 7 7 6 6 13 
Uceanographyccccccccccccccsccosecsess (') (4) i l 3 “ 7 2 0 0 
- 
Engineering (including metallurgy)..... 172 183 i8s 178 191 204 233 292 458 682 
Life SCIENCES. ccccccccccccccccscsscscess 09 82 102 ily 122 134 156 177 208 276 
Biological sciences. ..ssccsecsceecsees (4) bi 77 83 85 102 128 136 157 241 
Clinical medical sciences. ccccccceces (*) 21 25 $6 37 2 28 40 51 35 
Uther Sciences. cccccccces-cocsscsecseces 53 33 47 60 67 85 78 128 158 188 
Note: Data not collected tor 1978, 1980, and 1982. 
1 
Not separately avaiiable but included in total. See general notes. 
SUURCE: National Science Foundation. 
Table B-32. Funds tor basic research by industry and field of science and engineering: 1983 
{Dollars in millions] 
Environ Engineering | 
Industry Physical mental (including Life | Other 
SIC code Total | sciences | Mathematics sciences | metallurgy) sciences sciences 
i i 1 
—_ 7 
Tot ale covccccscccecsessesceeseesesesese eer eee eee eee eee eee $2,104! $902 $27 $29 sen? | oe | i188 
Food and kindred productS.eeseccsescceccceecs 20 54 18 (') ) (') 21 
Textiles and APPATe Le coseccessccesseseseseses 22,2 (') (ty ’ U 
Lumber, wood products, and furnitures .cccsees 24,25 cy 0 (*) (*) 
Paper and allied productS.ccccccccccceseseses 26 (') i+ ) 0 (') (*) } 
Chemicals and allied product Seccccccsccsesoss 28 (*) 349 (ty (') xO 223 (* 
Industrial chemicals. .cccccccccccccccceces 281-82, 286 (') 186 (') (') 20 156 
Drugs and medicines. scesesccscccees seecce 283 (') (4) VU (') 63 (4) 
Uther chemicals..ssssssccccccccecccsssenses 264-85, 287-89 (') (4) 0 0 (*) 5 (') 
Petroleum fetining and related industries.... 29 (') (4) 0 (') (*) 17 0 
Rebhet SPSMERSe ccccccccceccccccoocceceeoecce 0 (4) (ty 0 (') 0 0 
Stone, clay, and glass product Seesccesesecees 32 (4) 40 i! (') 0 2 
PFimary METAlSsccccccnccsesscssccesesseseseses 33 37 (*) | (') 0 (') 
Ferrous metals and products. ccccccecccecese 331-32, 3398-99 (4) (') (4) 0 8 
Nonferrous metals and product ssceceeceevess 333-36 c') (*) | | 12 0 (') 
Fabricated metal product s..ccccccsccecccevess $4 n (') (*) 0 0 
MACHINE TV cece cece eres eeeeeee essere sssseete 5 165 12" » | ' (ty) ] 0 27 
' 
| ) j 
| | 
Oftice, computing, and accounting machines. 357 ct) (!) (*)] ("Oy 0 8 
= Uther machinery, except elect TIcals sscccsees 351-56, 358-59 (') (') } ‘yy vy 19 
' 
| 
tlectrical SQUIPME NL sc ceceessresreweeseseseseee 36 397 100 i 194] (') (ty 
Radio and TV receiving equipment. sesececess j65 (!) U | (*) ) 0) 
Communication eQuipMENntcccccccceccssesesses Job 250 4 14 | (4) (') 
oe ELECT CONIC COMPONENE Ss ceccceesececesseseres M7 (') 26 (') 
Uther electrical equipment. ..eccccccsceeses 361-64, 369 (4) (4) | i (4) 0 
Motor vehicles and motor vehicles equipment.. M71 (') > (*) iV 0 (*) 
Other transportation equipment.cscccccccseces 373-75,379 (') j 5 (') 0 
Aircraft amd Missiles. ccccccccsccccecsssesess 372,376 1 $6 | v0 1i2 0 (') 
Protessional and scientific instruments...+.-- $8 (4) | 0 18 (') 0 
Scientitic and mechanical measuring | 
LMSC UME NE Se cccccccecccesscessessesesseses 381-82 cy 0 (4) (') 0 
Optical, surgical, photographic, and other 
LASSE TUMENESs cccccccccsscesesessesesesseees 363-87 ('y ‘) } (4) (*) 0 
Other manufacturing industries. ccccccscccsses 21,27,31,39 c') (*) 0 0 0 (') 
. . 07-17 ,41-67,737 Ly : ! 
onm ‘ g it Be cccccccsesecssecs : ; : 124 0 ) 9 
N snutacturing industries { 739,807,891 (*) ( > (') 6 


i 
Not separately available but included in total. See general notes. 


SOURCE: National Science Fows?*t* --, 


>» 


Table 8-33. 


R&D-performing companies with 1,000 or more employees conducting basic research by industry: 


1983 


Industry and size of company 


Companies with total employment of-- 


1,000 or more 


1,000 to 4,999 


5,000 to 9,999 


10,000 to 24,999 


25,000 or more 


Basic Basic Basic Basic Basic 
SIC code R&D} research R&D! research R&D; research R&D/ research R&D research 
 . 2n.606606000066000005000000000000000000060 eeerer eee eee eereeeeee 1,319 165 807 56 199 23 130 48 123 38 
Food and kindred productS....scccsccnesssccccececcece 20 i05 17 Si 4 22 5 23 5 9 3 
Textiles and apparel. ..cssscccccecccccccssccsecesecese 22,23 63 “ 37 i i3 2 10 i 3 0 
Lumber, wood products, and furniture....scccccccecese 24,25 46 3 33 2 9 0 2 l 2 0 
Paper and allied products....sccccccccccecccsescccses 26 53 6 29 2 R 0 2 3 + 1 
Chemicals and allied PTOGUCT Se cc ccccccccccccccccesess 28 109 34 60 le 15 7 24 ® 10 5 
Industrial chemicals...ccscccccccscccevesisseccsecs 281-82 ,286 32 16 i3 6 7 5 6 l 6 4 
Drugs and medicines...ccccceccccccccccsccsesecececs 283 32 ll 14 + 3 l i2 5 3 i 
Other Chaembcalscceccccccccecoecseceecececesseecesess 284-85 ,287-89 45 7 33 + 5 i 6 2 j 0 
Petroleum refining and related industries.......-.«+.+ 29 24 10 7 | 2 0 5 3 10 6 
Rubber PTOGUCESs ccccccccccccccccccccscccessccsceccess 30 38 4 28 U 3 ] > 2 2 i 
Stone, clay, and glass PFOGUCES« scccccccccccsescesece 32 37 7 20 l 7 i 8 cd 2 l 
Primary BBCONSccccosooceesesocooeeeoeocesososecooooss 33 75 i2 48 2 ¥ 2 ll + ? * 
Ferrous metals and product. .sccsccceccccsssseceses 331-32, 3398-99 Si 6 32 7 6 1 6 3 
Nonferrous metals and PTFOGUCE Ss cccseccccccssesceees 333-36 24 6 16 2 5 3 l l 
Fabricated metal productS..sccsccccccssesssecesesuces 34 74 5 55 2 i 0 4 i “ 2 
MACHINE TY sc ccccesccesesscesesesseccsessssseseeseseses 35 164 13 ii4 9 2 vu i8 3 ll l 
Office, computing, and accounting machines........«+ 357 41 3 27 2 3 0 5 0 6 1 
Other machinery, except electrical. ..ccccccssscenes 351-56, 358-59 123 10 87 7 18 0 13 3 5 1) 
Electrical equipment..scccscceewecscccessseseseseceee 36 143 1S 92 5 i7 1 i9 5 15 + 
Radio and TV receiving equipment. ...ssscecccceeseuss 365 13 2 8 i \ 2 i 2 0 
Comm nication SQUIPMENE. cece nceesesecseesssesesess 366 w~ 3 17 9 j ’ y 2 ] i 
Electronic COMPONENTS... cece ceccesesseseeseseseeees 367 33 3 2 0 3 - “ ‘ 2 
Other electrical equipment. ..cccseccsccscsssecccees 361-64, 369 67 7 45 + 10 1} . 4 1 
Motor wehicles and motor vehicles equipment.......+.. 371 36 3 20 0 6) 2 
Other transportation equipment. ...scccccccsceesesececss 373-75,379 18 2 13 0 2 i 
Aircraft and CSET PPPPPTTITITITriririrrrirsrrrrrrre ee 372,376 33 iv i2 2 al % 
Professional and scientific inst ruments....seceeeeees 38 57 5 48 3 9 
Scientific and mechanical measuring instruments.... 381-82 30 3 22 2 “ 
Optical, surgical, photographic, and other j 
EROS TUMORERe cc cccccccccccerecececececceeeeeesececs 383-87 27 2 ha) Vy 5 7 4 
Other manufacturing industries.......sssseceeseeseees 21,27,31,39 78 6 90 y| i 0} iv 
07-17 ,41-67 ,737, ' ;. “ . :, 
Nonmanufacturing induSt ries..cscccecsccsesesecenscees { 739,807 ,891 166 9 10 | 3 | j 23 7 


‘Data not available for companies with less than 1,000 employees. 


SOURCE: National Science Foundation. 


ae 


jv 


. ‘ ‘ 
Table 8-34. Funds tor applied research and development by product field: 1963-64, 1967-77, 1979, L981, and 1963 
[Dollars in millions} 
Product field SIC code 1963 1964 1967 19608 1969 1970 1971 1972 1973 1974 1975 1976 i977 i979 1981 1983 
Total. ceccccccccccccccescccenssesesese | secccsccccesccesese | SI2Z,108) $12,962 | $15,757) $16,787; $17,690; $17,465) $17,730) 518,959 | $20,618 | $22,188 | $23,457 | $26,178) $28,914] $37,068 | $50,196 $60,712 
Atomic energy a Se oe 009 709 675 (*) (4) | (4) (*) (*) (4) a5) (4) G) (4) (') () (4) 
Food and kindred products..ccccccccccssccecs 20 lu2 ii8 i34 165 179 206 211 227 243 283 273 w8 348 420 492 636 
Textile will products......ccccccccccccccess 22 (2) (2) 55 58 bo 55 60 83 93 2 73 8! 96 (2) (2) (2) 
Chemicals, except drugs and medicines....... 28, except 283 861 949 1,119 1,168 1,2i4 1,339 1,345 1,250 1,342 1,564 1,627 1,853 2,018 2,301 3,267 4,033 
Industrial inorganic and organic ; 
Chemicals.cccccccccccccccccscccscceccsscces 281,286 242 304 347 396 417 442 457 451 489 589 665 728 819 (2) 1,020 1,146 
Plastics materials and synthetic resins, 
rubber, and fibers. ..cccccccesscccsssesecs 282 379 402 474 466 482 521 Sli 453 Sil 589 S85 674 744 681 1,060 1,360 
Agricultural chemicals.cccccccccccsevccecs 287 45 48 92 99 104 i26 iw 108 114 137 i76 205 2% 292 487 | 587 
Other chemicals.ccccccccccsenccsesssessecse 284-85,289 196 195 205 207 210 223 218 238 229 248 198 246 220 (2 700 940 
Orugs and madiciaeScccccccceceececeseoseoescse 283 227 234 346 375 417 474 535 S31 6u05 683 783 BR3 955 1,089 1,837 2,601 
Petroleum refining and related industries... 29 194 205 215 239 252 272 266 299 319 363 408 425 471 650 975 929 
Rubber and miscellaneous plastics products.. 30 87 102 132 160 163 193 215 279 294 341 324 325 376 407 (*) (2) 
Stone, clay, and glass productS..ccccseceees 32 74 85 121 130 157 128 128 135 162 i8i 150 i7i 191 235 240 194 
Primary MOCOISc cccccceeeeeeececeseseecencoce 33 152 164 208 207 224 235 2w 245 272 sil 290 sil 327 48 654 558 
Ferrous metals and product$.-+++++s+e+eees Be } 90 97 117 119 125 127 114 137 156 156 144 163 172 225 268 278 
Nonferrous metals and productS....ssceeses 333-36 62 68 91 868 99 108 116 108 114 155 147 148 155 213 416 280 
Fabricated metal productS....sececcccecceces 34, except 348 135 150 204 478 Sue 622 701 744 769 903 916 1,025 1,152 1,381 1,518 1,379 
Ordnance and acceSSOTIe€S, Nee Ce ccccceseeces 348 92 94 218 201 186 192 192 177 228 222 187 199 288 316 453 (2) 
MACHiMelYccccccccccecccceseessessssseseseses 35 913 970 1,293 1,396 1,562 1,676 1,783 1,989 2,307 2,689 2,628 3,001 3,556 4,561 6,288 7,452 
Engines and turbineS...ccscscccsecccccseses 351 124 126 192 203 196 204 246 3lo JOU 482 464 477 528 589 904 1,199 
Farm machinery and equipment.....seeeesers 352 76 79 102 96 99 89 90 93 120 idl 138 108 221 295 278 290 
Construction, mining and materials 
handling machinery...ceccccccccnccsececes 353 58 60 119 i29 i54 182 1% 206 265 283 285 317 376 632 569 506 
Metalworking machinery and equipment...... 354 58 66 67 90 83 Bo 84 76 69 4 80 83 125 340 227 244 
Office, computing, and accounting 
MACHINES. cocsccscccecesessescesssessesess 357 4i2 458 614 678 B12 863 903 1,028 1,219 1,422 1,339 1,580 1,849 1,961 3,220 4,091 
Other machinery, except electrical.....++. 355-56, 358-59 185 182 199 201 218 252 264 270 274 297 322 376 455 744 1,090 1,122 
Electrical equipment, except radio and TV | 
receiving equipment, communication equip- 36, except 
ment, and electronic COMPONENT Ss cececeeecee 365-67 ; 3825 277 ws be | ? 5 9 "| 774 B74 901 980 i, ” 1,874 
Electric transmission and distribution | , 
S9QUIPMENE. coscccccesessesesesesessseseese 361, 3825 47 46 141 189 tal $9 | ‘4 »24 191 9 
Electrical industrial apparatusS.....ses++- 362 77 84 , 3,053 3,363 3,409 3,372 is? 231 263 ibs w Wh 298 91 ) ) 
Other electrical equipment and supplies... 36 3-64 , 368-69 152 175 320 355 990 | 426 | 9 44 79 498 653 ' 
Radio and TV receiving equipment, commonica- | : 
tion equipment, and electronic components... 365-67 2,150 2,223 2,927 3,2%% t,621 3,896 | 191i 4.483 >, 019 6,696 (*) 
Motor vehicles and other transportation 37, except j . 
S9QUIPMENE cccccecceeceroesseeseeseeeseeseees 372,376 65! 678 831 956 1,139 1,138 1,341 1,668 2,014 1,994 1,9. 265 ied } hat 
Motor vehicles and equipment. ..sescesseses 371 623 651 755 86U 1,051 1 0466 1,228 1,470 1,824 1,784 1,720 ) (4) [*3 (4) (4) 
Other transportation equipment...seesseees 373-75,379 28 27 76 96 88 90 113 198 190 210 204 193 201 5 (*) 377 
AIrcraft and PartSerccccccesssccccsesesssese 372 31,520 31670 2,165 2,370 2,579 2,556 2,486 2,396 2,548 2,420 2,265 2,733 3,113 3,460 4,924 5,877 
Guided missiles and spacecraft....ssseeceess 376 3,345 3,496 3,741 3,786 3,711 3,115 2,832 2,647 2,491 2,486 2,925 2,880 3,024 4,465 4,814 6,904 
Professional and scientific instruments..... 38, except 3825 3798 3346 535 719 B14 724 652 847 981 1,090 1,002 1,140 1,255 1,4% 1,486 1,812 
Other product fields, Me@eCececsccesseseses -- 421 463 710 1,013 1,124 1,194 1,177 1,460 1,465 1,742 2,987 3,179 3,201 4,062 5,657 6,681 


N.e.c. Not elsewhere classified. 


i 
2 
3 


Distributed according to SIC code from 1968 to present. 
Not separately available but included in total. 


Estimated by the National Science Foundation. 


SOURCE: National Science Foundation. 


See general notes. 


Table 6-35. 


[Dollars in millions] 


Funds for applied research and development by product field and source of funds: 


1983 


Product field SIC code Total Federal Company 
Bs 0 66:0.006606066660606000560060000600000000000 eseeeeeeveeeeeeeeeeee $60,712 $19,758 $40,953 
Food and kindred PLOdUCESs cece ccecceesesessesesesscess 20 636 (ty (') 
Textiles mill PLOUUCESs eoeeccecseseccessssssesesesseses 22 (ty as) (ty 
Chemicals, except drugs and medicines.cccccccccccccess 28, except 283 4,033 ct) 3,984 
Industrial inorganic and organic chemicalsSececcececs 281,286 1,146 33 1,113 
Plastics materials and synthetic resins, rubber and 
COU. 65.46666466006600600006000000000600000 00000088 282 1,360 (') 1,354 
Agricultural Ghaemi COlSec 66 066 060600000000000806 008008 287 587 U 587 
Other SOE CHIDs 606660660 00000060000000000 CCC COSCSE8 284-85,289 940 (1) 930 
Drugs and MOOE CLOOGs 66066666000 00000000000000008000868 283 2,601 (') as) 
Petroleum refining and related industriesecccccccesees 29 929 6 923 
Rubber and miscellaneous plastics productS.cccccececes 30 ‘e) (') (1) 
Stone, clay, and glass ProductSccccesecescevessececess 2 194 (ty (1) 
Primary MOEOIBc 66660606 0600060006600600060000000000068 33 558 68 490 
Ferrous metals and productSccscccccccsscesvcssesesss 331-32, 3398-99 278 5 273 
Nonferrous metals and productS.cccccccccecccsseseces 333-36 280 63 217 
Fabricated metal PLOdUCES sc coccccccccccccseseessesceees 34, except 348 1,379 589 790 
Urdnance and acCceSSOTieS, NeCoCesesesessscssescesseees 348 (1) (1) (1) 
MAChineryeccceccccccccsecesesesseseeseseessessesesssess 35 7,452 455 6,997 
Engines and CurbineBe 00060006005 0055000550O COSCO SEES 351 1,199 168 1,031 
Farm machinery and CQUIPMENL. cocceccsseeecescesessss 352 290 U 290 
Construction, mining, and materials handling 
MACHINETYcecccscccesecseresesssesesesssesessseseses 353 506 (') (ty 
Metalworking machinery equipment. ccccccceeseccsesses 354 244 ly (') 
Office, computing, and accounting machines..cecseees 357 4,091 ly 3,905 
Other machinery, except elect ricaleccecccscccccssess 356, 358-59 1,122 ly (!) 
Electrical equipment except radio and TV receiving 46, except 365-67; 
equipment, communication equipment, and electronic | " 
3825 1,874 (*) (*) 
COMPONENE Se ce eee reseeee sees eee sees ee eeeeeeeeeeeeesess 
Electric transmission and distribution equipment.... 361, 3825 (1) (1) (1) 
Electrical industrial apparatusS...ccecccccesessevess 362 (') (1) (1) 
Other electrical equipment and supplieS...secesseess 363-64 , 368-69 1,003 248 755 
Radio and TV receiving equipment, communication 
equipment, and electronic COMPONENES..ccccecccesseces 365-67 (') (1) (t) 
Motor vehicles and other transportation equipment..... | 37, except 371,376 (!) (ft) (1) 
Motor vehicles and equipment. cccsceccessevesesessecs 371 (!) (t) (') 
Other transportation equipment..ccccccccccceccsesess 373-75,379 377 (!) (1) 
Aircraft and PATCSe cece reese eee eee esse eee eee eeeeeeeee 372 5,877 2,926 2,951 
Guided missiles and Spacecraft. cescesccccseecesesececs 376 6,904 6,467 437 
Professional and scientific INSCTUMENES.+cecesecsesees 38, except 3825 1,812 (') (1) 
Other product fields, not elsewhere classified. ..+s++. - 6,681 2,718 3,963 


INot separately available but included in total. 


SOURCE: National Science Foundation. 


See general notes. 
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Table 8-36. Funds for applied research and development by industry and product field: 1983 
[Dollars in millions] 
Chemicals, if Stone, 
except Drugs | clay, Fabricated 
ladsetey Food and| Textile] drugs and and, = Petro- and Pri- metal 
kindred mill medicines medi- leum Rubber glass mary products 
products | products] 28, except cines | refining | products | products metals 4, except 
SIC code Total 20 22 283 283 29 30 32 33 348 
EIT, ae oT $636 Cy) $4,033} $2,601 $929 (’) $194 $558 $1,379 
Food and kindred product. ....sssseseseesees 20 (*) 322 (4) 27 (4) (4) (4) (4) ? 
Textiles and apparel. ..cccccsscceccccccscees 22,23 (4) 0 87 (4) it) (4) (4) 0 0 (4) 
Lumber, wood products, and furniture........ 24,25 (4) (4) 0 (4) 0 0 (*) (*) 0 10 
Paper and allied products...secesscesececess 26 619 (4) () 31 0 0 (*) 0 0 (4) 
Chemicals and allied products.....+.ssseeess 28 q) 264 122 2,53 2,207 47 (’) 2? ('y 144 
Industrial chemicals....scccccccsesceccess 281-82, 286 (4) (4) 104 1,746 307 (') (*') «) (4) 1” 
Drugs and medicines. ..cccccsececccsccscess 283 (4) (4) (*) 250 1,817 0 (4) (*) (') - 
Uther chemicals....ssesscccccscecsececeens 284-85 287-89 (4) 103 (1) 540 83 (') 0 (4) 0 2 
Petroleum refining and related industries... 2 (*) (4) $31 (') 748 (4) «') 31 70 
Gabber Shebetiieccceccccesescececceeoosesees 30 (4) i (1) (4) (1) 0 146 (1) () (1) 
Stone, clay, and glass productS.csecsesseses 32 468 0 0 73 (') 0 + i23 qty qt) 
Primary metals....ccccccccceccescsccsscecees 33 1,059 (4) 0 81 (4) 63 (4) - 271 $0 
Ferrous metals and products....+ssseeeeess 331-32, 3398-99 (*) 0 0 2? (4) (4) (4) (4) 163 27 
Nonferrous metals and product S..esseeeeses 333-36 (*) (4) 0 54 (4) (1) 0 (*) 107 23 
Fabricated metal product $...escecceeecseeees 34 628 (4) (4) 101 fy) (*) 0 (4) il 161 
Mashaetcccoccccceccoeceoccecscosescesooese 35 8,218 cy (*) (') (*) 59 29 (4) 32 17 
Uffice, computing, and accounting machines 357 (4) (*) 0 0 0 if) 0 0 (4) «*) 
Uther machinery, except electrical.....++. 351-56, 358-59 (4) (4) (4) (4) (4) 59 29 (4) (4) (4) 
Electrical equipment.....ccecccccccccseceses 36] 13,254 21 0 215 « (4) 6 9 21 646 
Radio and TV receiving equipment.....+.+++ 365 (4) 0 0 (') ] 0 0 0 0 0 
Communication equipment. .....sccecececeses 366) 96,474 0 0 q) (*) (4) (*) 0 3 0 
ELECETONIC COMPONENTS... .cecesceecesseeees 367 () (4) 0 67 if) 0 (*) (1) 0 «) 
Uther electrical equipment.....sseeeeseees $6 1-64, 369 4,116 (4) ) 139 (*) (4) (4) (4) 18 (') 
Motor vehicles and moter vehicles equipment. 371 (4) 0 0 126 0 0 23 cf) 23 125 
Other transportation equipment...secsceseess 373-75,379 i3l (*) 0 (') (4) (*) 0 (4) (ty 
Aircraft and missiles...cccccccccccsesceeees 372,376] 13,605 (’)) 0 44 6 2 (4) ct) 122 “9 
Professional and scientific instruments..... 38 (') (4) 3 1) (ty (4) (4) 0] (fy 
Scientific and mechanical ‘measuring 

LMSC CUMENES. ccc cece ccccccrnsceeeeeeeeeens 381-82 (4) 0 0 (') 0 (4) (') 0 (4) 

Uptical, surgical, photographic, and other 
IMSETUMENES. oes cececccccceccceeeceeseeees 383-87 (4) (4) j (ty (ty 0 (1) 0 (4) 
Uther manufacturing industries....ssseeeeees 21,27,31,39 (4) (1) (4) 21 i) (*) (4) (') (4) 19 
Nonmanufacturing indust ries...sccccesseesens ( 07-17 41-67 ,737, 1,83i (4) 0 78 0 (4) (4) 9 29 ty 

739,807 891 : 


See footnote at end of table. 


Table 5-3. 


[Dollars in millions] 


Funds for applied research and development by industry and product field: 


198 3--Cont inued 


Radio 
and TV 
receiving Motor 
equipment, vehicles Protes- 
Industry Ordnance — communi ca- and other Guided sional and 
and Electrica’ | tion equip- transpor- Air-! missiles] sciem ific ther 
acces- equipment ment, and tation craft and inst -u- product 
sories, 3% ,except electronic equi pment and space- mem - tields 
n.e.c. | Machinery 365-67; components | 37 ,except parts craft | Wy, except Me CeCe 
SIC code 348 35 3825 363-67 372,376 372 376 5825 coos 
Datticcccocececoocseseosoeesesososeces f eococceesoecoooses (') $7,452 $1,874 (4) (*) $5,477 $6, 904 $1,812 S685! 
Food and kindred PTOGUCESc ceccsecceseseesese 20 U i9 c') c') v0 F ] . ) 75 
Textiles and apparel...csccccees sovevsceees 22,23 0 (4) i) 2 2 ’ (*) (*) (*) 
lumber, wood products, and furni\ ure....«+++« 24,25 0 is i) c*) 0 ) v u c*) 
Paper and allied products.....+see+seeeeuees 26 0 21 (*) 10 (') uv uv (*) (*) 
Chemicals and allied product S.-cccscccecceses 28 (') 29 16 63 (*) ) (*) 2m) 1% 
Industrial Chemi CALS. ccccccccccccsessecess 281-82, 286 (’) 27 13 $2 (*) uv (') wv iv9 
Drugs and medicines. ossccccsccecscsecseses 283 0 (4) (4) ct) 0 0 v (ty (*) 
ES I 284-85, 287-89 (4) (4) (') (') ) ) v (4) (4) 
Petroleum refining and related industries... 29 13 it 47 (*) v uv (4) 54 
Rubber PTOGUCE Ss ccccccccscesecseseseeesesese w (') (*') i? 91 0 (') (') q*) (') 
Stone, clay, and glass productS..-sccseseees 32 Uv 3 (*) c*) ig (') 46 is 45 
Primary GBCOIS: 00 0000006600800 0 C8 CCC eCeesees 33 2 Tr 4 41 z93 il (') ct) oA 
Ferrous metals and product. .+csecsesesees 331-32, 3398-99 (4) i9 (') (*) is (') (*) 0 4. 
Nonferrous metals and products.......«++++ 333-36 (4) 15 (4) (*) 11 (ty (4) (') lt 
Fabricated metal product$....ssccccececenees 34 16 13 (') 12 (') (') 0 21 107 
MACHINETY...scccccccccccceccccccsceseseseces 35 (*) 4,824 274 1,646 85 (') c'y 52 mon 
Office, computing, and accounting machines 357 v0 3,550 (1) (') v 0 v (') 6mS 
Other machinery, except electrical........ 351-56, 358-59 (*) 1,274 (') (') 8s (ty (') (') 174 
Electrical equipment..scccccccccccesessseses 36 77 77 1,099 6,879 5 950) 1” i 1,613 
Radio and TV receiving equipment.......... 365 0 80 520 c') c*y c') 
Communication equipment. ....sscseseseseees doo 23 (*) 583 1,75 27 " 19% 
ELOCtTONIC COMPOMENES. sssesccssccssseeeees 7 0 (*) 204 1, 392 (*) ‘y] yy) ) it) 
Other electrical SQUIPMENE . ce cccceeecceeee 361-64, 369 54 2 22 i Zil 41 . ) He | NY 
Motor vehicles and motor vehicles equipment. 71 (4) 578 (*) (*) (') (*) | (*) 
Other transportation OQUIPMENE« cccceceeseces 373-75,379 (*) q') j ” ('y ) ' (*y 
Aircraft and missiles. ..csccesscccsccesecees 372,376 67 394 (*) (*) 4h +,/49 >», 19 ' ’ 
Professional and scientific instruments..... 38 (4) (') (')y (4) (4) 6 (ty is 
Scientific and mechanical measuring 
LMSC TUMONE Gs cc cece ccesereeeeeeeeeeeeeeeee 1-82 (') (*') (') q') (') qty c! 
Optical, surgical, photographic, and other 
UMSCTUMENES. oo ccccccrecenceeeseeeseseeees 383-87 0 (*) (*) (*) () (*) (') Ny (4) 
Other manufacturing industries. .......ssss+. 21,27,31,39 (4) 4? » le 21 (') (*) (*) (') 
07-17 41-07 ,737, i i i 9 " 9 qty 
Nonmanufacturing Indust ries...eccscecereceses { ely tl 14 92 (*) (*) «*) ® 2 i 


‘wot separately available but included in 


SOURCE: National Science Foundation. 


total. 


See general notes. 


Table 8-37. Funds for applied research ay. development by industry and secondary product field: 1983 


[}-\lars in aillions] 


Chenmir«is, except drugs and medicines Primary metals Machinery 
industrial Plastics; 
Industry inox ganic synthetic Ferrous 

resins, Agricsel- Other metals and/| Nonferrous Engines Fare ma- 
SIC code organic | rubber, and tural chemicals products | metals and and chinery and 
chemicals fibers; chemicals 264-85, RF8--32 progucts| turbines equipment 
261,286 282 287 289 su 333-% 351 352 
Teale coccccecccecceseesccecesescesess | seececesoseoeseses $i,i46 $1,360 $587 $940 $278 $280 $1,199 $290 
Food and kindred products...ccccccccccescees 20 (*) 6 (*) i2 0 (*) 0 ('y 
Textiles and apparel. ...ccsccccccccceccccees 22,23 «) - 0 (') 0 0 0 0 
Lumbe>, wood products, and furniture.......-. 24,25 0 3 cy (4) 0 0 0 0 
Paper and allied product6.....<sscccecsecees 2 cy 8 (*) (*) 0 i) 0 0 
Chemicals and allied products.....scssceseees 2s 714 779 448 595 2 (*) (') 0 
Industrial chemicals....... eccccccooocecce 281-82,286 549 154 258 185 26 (') 0 0 
Drugs and medicines....scccccecscccecseees 283 $3 (4) cf, 31 ) qi 0 ) 
Other chemicals...cccccccccccsccsccecesess 284-85, 287-89 142 ct) (*) 379 0 (4) rf) 
Petroleus refining and related industries... z9 i60 19 82 93 0 31 «) 0 
ReGer senbesbcccccccccoccoccecceecococcecs 0 (4) 22 (4) (1) 0 (') 0 0 
Stone, clay, and glass products. ......seees. 32 is 13 26 i9 «) (*) 0 0 
ee ee ee 33 37 * 0 % 16! 110 cq’) 0 
Ferrous metals and products.......+++e0+ 331-32, 3398-99 ? (4) ) (4) 199 . () 0 
Nonferrous metals and product. ...+ssse+++ 333-36 w (*) 0 (4) i 106 0 0 
Fabricated metal product$.....scececcccceses 3 35 «7 c') (4) 3 8 0 0 
MachiMery..sccccccccccccccccsccccesccesesess 35 (4) (4) (') (4) 3 29 405 265 
Office, computing, and accounting machines 357 ft) (*) 0 i) 23 
Other machinery, except electrical........ 351-56, 358-59 (4) (4) (4) (4) (4) 29 605 242 
Electrical equipment. .cccscccccccccceveceess 36 67 99 (4) (4) 9 i2 116 «') 
Radio and TV receiving equipment........+- 365 0 (*) ¢) 0 0 0 0 0 
Communication equipment. ...scsccscscscccecs 366 (*) 0 G (') 0 3 (4) 0 
ELECt onic COMPONENTES... .ccccccccccseseses 367 4! «*) ) (*) 9 0} 0 0 
Other electrical equipment. .....ssseeseees 361-64, 369 (4) 88 (4) (') 9 | (ty ('y 
Motor vehicles and motor vehicles equipment. 371 «') 96 0 (') it 6) 505 5 
Other transportation equipment. ...sessceeess 373-75,379 (4) (*) (*) (4) (*) o| (*) 0 
Aircraft amd MIGsi leSecsscccccccceceseseeees 372,376 7 i9 3 iS (*) (4) bid) 16 
Protessional and scientific inst ruments..... 38 (') 22 (4) 9 0 ct) 0 

Scientific and mechanical measuring | 
AMSEC CUMENES. cc cccccccccccccsescesesseress 381-82 0 (') 0 (') 0 ) cy] 0 

Optical, surgical, photographic, and other 

LOSE CUMENES. ccc csecccesceceeeseceseeseees 383-87 (') (*) (4) (*) 0 0 0 

Other manufacturing industries... .....+++++ 21,27,31,39 (*) i7 (4) (') ) (4) 0 
Nonmanufacturing industries. ....sseceeesenes 07-17 61-07 ,73?, (*) (') (4) 1 . 21 (4) (4) 

739,807 , 891 


See footnote at end of table. 


w 
a) 


Table 8-37. Funds for applied research and development by industry and secondary product field: 1983--Cont inued 
{Dollars in millions] 
Electrical equipment, except 
Reshtasgu-<Geer taunt radio and TV receiving equip- a ond 
ry ment, communication equipment, . ° a 
and electronic components Syucgment 
— Const ruc- Electric Ot her 
ry tion, sin- Metal- Of fice, Ot her transais- | Electri-| electrical 
ing, and working computing | machinery, sion and cal ia- equi pment Motor | Other 
materials | machinery and ac~- except distribu- | dustrial and vehicles transpor- 
handling and counting | electrical tion appa- supplies and tation 
machinery | equipment machines 355-56, equipment ratus 36 3-64 equipment equipment 
SIC code 353 354 357 358-59 361, 3825 %2 368-69 71 79 
BDatale coccccccccccccccoosesoscoosoccses ere ee eee eee ee ee eee $506 $244 $4,091 $1,122 q)) ( ) $1,003 ql) $377 
Food and kindred PTOGUCEBecccccccesessessess 20 qc’) (i) 16 0 c*)] (ly 0 0 
Textiles and BPPOTE lL. ccccwecccesscsssssecses 22,23 qc’) (') «') ct) 0 0 0 45) (4) 
Lumber, wood products, and furniture.......-+ 24,25 c*) 0 «) 6 0 0 7) 0 
Paper and allied products.....+ssceceeeeeees 26 c’) 0 (*) i9 0 (*) (4) cy 0 
Chemicals and allied products. .....+s«ss+s++ 28 0 (> 22 (*) i3 (4) (') (4) 
Industrial chemicals......scccccsccceeeses 281-82, 286 0 (*) 0 (4) (4) (4) (4) (') (*) 
Drugs and medicines.....sssscccccceceecees 283 0 «*) 0 (4) (4) (4) (4) 0 0 
Other Chemicale.ccccccccsccevccccceseseces 284-85 ,287-89 0 0 0 v4] 0 f qty 0 VU 
Petroleum refining and related industries... 29 2 2 ¢') (4) 5 6 0 (4) 
Rubber PTOGUCE Bs cecccecceseceseceeesseeseeee 30 qc) 0 (*) 0 «') 0 ()) 0 0 
Stone, clay, and glass products. ...seccssees 32 (4) 0 0 (') v 0 (4) il i 
Primary BOCOlSc cccccccccsccecoveccesceeseess 33 c) io 2 9 7 q') qty 2s 5 
Ferrous metals and products. .....«sseeees 331-32, 3398-99 qc) 10 2 (ty (4) (4) 0 «') (*) 
Nonferrous metals and products.......-.++++ 333-36 @) ® 0 (4) (*) (4) (') «') () 
Pabricated metal PTODGUCE Ss ccececcceseesseese ory 2 3 0 7? 0 ct) (4) 0 ('y 
MACHIMETY cc cccccccceseeeeeeeseeseseeseseeees 35 442 (4) 3,076 qty qt) ct) ZW ai 2 
Office, computing, and accounting sachines 357 ) (4) (') (') (ty ct) 230 0 0 
Other machinery, except electrical...«««««. 351-36, 358-59 442 c) (') «') 0 c') 0 a3 2 
Electrical OQUIPMORE. cccccceseeeeecsseeeeees BL) (*) 47 478 118 (ty qty 55? 57 is 
Radio and TV receiving equipment.......... 5 0 ) 0 0 (4) (ty ty) v 
Comm nication OQUIPMONE «oc cccccccecseseeee 366 9 q') 2M 59 qty (*) +68 | . qty 
Electronic Beceeeeseeeeseeeeeeeeee 7 0 c') ct) (*) 4*) (') ‘i cf) 
Other electrical equipment. .....+ssseeeees 361-64, 369 @) (') (*) (*) (') ty (4) «| is 
’ } 
Motor vehicles and gotor vehicles equipment. 371 ii (4) (') so 9 i} (*) (*) ij 
Other transportation equipment. ......ssseees 373-75,379 «') 1) 5 (*} (*) (') | chy] . 
Aircraft and missiles. .ccccccccccccceeseeeee 372,376 qc) iG (') 20 72 5 qty] ii% 3 
Professional and scientific inetruments..... 8 «') (4) (') (ty 0 29 (') ty 
Scientific and sechanical seasuring 
DOC TUMOR Rs ccc cccccee ces eeeeeeeeeeeeeeee 381-82 (') (') 0 qt) UV (4) Se qty 
Optical. surgical, photographic, and other 
POMOC TUMONEEs cc ccccceccceeeeeeeeeeeeeeeeee 383-87 (') 0 (') 0 0 (') q') qt) 0 
Other sanufacturing industries. .........0+0+ 21,27,31,39 (4) (4) i8 26 (’) (') (') 0 21 
facturing dmduet FLOR. «ccc ccceceeceeee { 799,807 ,891 } ( ) ( ) ( ) ( ) { ) 5 { ) ( ) { ) 
‘not separately available but included in total. See general notes. 


SOURCE: National Science Foundation. 
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Netionel Science FPoundet ton 


industry: 


1973-83 


Table 6-40. federal tunds for esergy research 
[Dollars in millions) 
Indust ry | SIC code 197 
YT 
Set ale cocsccccescessoesecesoocccsoseseseose | coecccosesoosss ° $385 
Chemicals and allied products. .ccccccccccsesccees | 26 (*) 
Petroleuws refining and related industrics.....--- 2:93 (*) 
Elect Cical equipment. cccccccccceccesscsessesesees | to i446 
Aircratt and tasblaSccocccocccccccecccccococcccs | 372,376 (+) 
All other manufacturing Indust Tles. cccccccccccces | ceseccescesecesess (*) 
uy-47 ~o7 737 
Nonmmamufacturing i9Gast Tiles. .cccccccccenes cccvocee . “8 ‘* 3, 42 
7 39 607 891 


WOTc: Osta not available tor 1972. 


i 
,Sot separately available bet incleded in total. 


“Lees than $0.5 oi llion. 


SVUUECE : sational Science Foundation. 


Table @-4i. Industrial expenditures for energy research and deve lopment 


See general notes. 


Oe a: TT" ~ ~~ 
Primary enetdgy source 
1972 iv?) 1974 i975 
— + _-——$ —__-—_ - —______4___ - —- — 
FOC Ole ccccconccesesoceesoesecoose $750 $1,009 si,3 eeaied 
Fossil ttle, snecnnnnnnnegossoseneesese | qty a ta 516 $50 | 
| 
| ’ 
BE he ccccccccccccceoccocccocosocososes | (*) 29) 129 33 
Beco ccccoccococcecoeoceoccoocesoscces | (*) 51 7% 66 | 
Thales ccccccccecescoccooesccoscoccese | (*) i2 is 19 | 
Cathe ccccccceccccvccccccccccccccccese | (*) | “9 os 109 
SyMthetic Toesil fwelesccsscecseeee C4) | «*) Z w | 
MAME MGs ce cseccceceseseseeseseeesess | Coy (4) 5 9) 
BREF c coccccceccccceccecoescoeeecee ad (*) 9 ad 
Uther toesil TWOMSeccssceesesesseeess | Ch) } Z9 uw) 23 
| ta | 
eT LeREEEELELILILIELILILILILLLe ee { | wi 60! Tu 
| 
FUSSLOMs sae eeeereeeeeessseeersseseees | c') | 476 ? 659 
FUSLOMs sas eeeeneeeeeseeneeeeeeeeseees | co] 25 $4 41 
| 
ALL GthET EMOT Ay sc cccccccccceceseceeeses (*) ru 222 $26 
UOOCHETMA Ls ccccccccesccesecesesescees (*) i 2 + 
PY TTT TTT TTTTT TTT TTT TTT TTT TTT Tee (') 2 ? 19 
Conservation and ot ilizations «sccesss «*') (*) 137 455 
All other COUR OER saeeeseessneeeeees | eed | 6? i wal | 


Vata not collected. 


‘tetailed data tor 1977, 1979, and 1981 were estimated based epon (a) data actually reported in those years, 
reported on the 1974, 1980, and 1982 survey forms, and (c) adjustments due to new sample 


SUCRE National Science Foundation. 


[Dollars in millions] 


1983 
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$4,162 


$1,465 
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VOiiaeTs if Bi litons 


_ _-"; om 9 ie . . ve | va | | ] T ; 
Primary energy source 1g72 1973 197s 1975 376 I 197s sre on +* on. oat 
--— = + + — — + > - - — > - +— —_+ > > > —_ +—__ —_ 
Betal. coccccccccvcccocesoosoesess 7o-* $657 vi,ide Si, tie si ,e3 5 Ad 2.23 2. vee > o* “se 
Fossil feels. cccccccccvsccccesesseseses } “oJZs “$03 “$07 “$23 +4 h?* a 4 ; $e ’ 
BE be cccceseeseseseseeseesesseeeseesoesess ¢*) l?> “32 “327 “tee — : . ¥ * 
Baie ccocececeoosoesoooosoooocoooososes c*) ‘ ‘ ‘ >. yy Oe - 
BR, .5059560000S0S600060000004SSNC4 (*) “lz S +> . . “4 4% 
Cash. covcccccescoccoscocoeseseseseses {*) «J , 77 . ex ay "Pes 
; , 
Symthetic ftoesil twele.«cccccccees {*) {*) *) (>) «* b« ' ~~. 4 
MIMURZs cc ccccccccccsseccecesecesees | (*) (*) *) (*) +5 . ; i be, 
4 _SPPPTITIIILILILLL TTT <*) : ‘3 Se rs i% +) "s ‘se 
i 
" " 
Other TOSGLl Pee lSeccccccccecseseseee *) (*) ° ad ° *) ) . - 
. 
4. SPTTTITITITILILILLLITT LTT 4 i355 | ie oe 217 Zt ) . wy . 
d ; ‘ : 
PiSwlaRe ccoccccccccccccoeveccsosoosess (*) iz? | oh i% 6 zi +) it r 
fi “Srrrvrirrrrrrrrrr rr rrrrt tert {*) j ' « de Mes 
ALi OCNET CMOETRY «eee cccccccccecesecess c*) (*) (* %) + ? 273 o> a +. Th 
bl ’ 
/ 
| J ’ ’ 
Geothermal. .<cccccccccccccccccecceess (*)] (*) (*) (*) | 5 . ly i , ’ 
i : . j , } i 
BokaTe cvcccccccccccccooccecooccoosecs c*) (*) (*) %) | 22 cty] rsa | 99 
Z ’ 4 ; i | | ; ’ 
Conservation and wtilization......... c*) c*) 12 a25 | ual hon ty] oa iy] 1es | , 
; ; : 
All OCMET SOUT OO: coc cccecesceseceees | {*) 9 62 | “o | e2 | ay) (*)7 lie j ‘ | } 
— + i ' i — 
i. 
Data not collected. 
Revised by the National Science Foundation. 
Detailed deta for 1977, 1979, and 1961 were estinated based upon (4) data actually reported in those years, (6) rewised data for thes years which w 
reported on the 19786, 1960, and i962 survey forms, and (c) adjustments due to new sample in | 981. 
Not separately available but incleded in total. See general notes. 
SOU@CE National Science Foundat ion. 
Table @-4}. Pedetal funds tor energy research and development bw primary wer¢dy source 1e? a 
(Bellare ia millions 
eee mee . | 7 I | ; ; | ———— 
Primary energy source 1972 1973 1974 rs 1976 977) vis ive ” ions | *™ Te 
—— — ; 4 ; t + ; ; ; ; 
Bethe ccccccccccccccccccccccccces ¢*) $oas | $482 | $022 994) | ’ Th 6) si.su -) - 
' | ; : i 
POSSI L TWO sc ccccsreesseseeseeeeeeseeee oy 10 | is] “a5 ” it} ; i” ' - 
’ } : ; 
ES PPPTTrerILELILILILILiLiLiLiLiLitie (*) 4 ; ” ; 4 ) . ’ . 
 PETTTILTILILILIT ITLL (*) (*) (*) c*)} le : i } 
' 
TTT PPPTTITELIILILILIL { ty | {*) (*) *) ° 
| . 
| PTTTTTITITITITTTTT TLE (*) ! ’ s2 | ‘ “ ’ 
Synthetic foesil fwele.sseseseccees | (*\ c*)] (*) c*) | ‘ , . 
WEGEARc cocccccccccecocecoccococcese | (*) c*)) (*) *) j , ’ 
1 MPPTTTITITITI TIT TTT TT (*) (*)} n 6 iL . 
aa | , , 
Other fossil feelsscecccceccceeeeeees (*) (*) (*) *) (*) ° 
| ' } 
i i | 
WUC LOATs cecceeserereeeeeeeeeeeesereeeee | q') =e 6446 560 | etl ’ ; i) 
| ' 
PESSEERs ccccccccccesocccoecoesceccces ¢*) a9 | o21 | m9 | ba? | ’ an 
Det. 000000660000660656000000000000 I c*) 14 - 7 | 4 
cl 
j 
} 
All @OTMOT OMOTEV ccc cece eeeeeeseeeenoes (*) (*) (| *) | ‘ , +4 ‘° 
; 
| ; 
Ceothermals sccccccccccseceseeeseeees (*) (*) (*) | >] (ty aL ’ ’ 
‘ ; 
lt SPTTTITITILITEL ETL (*) (*) (*) >| ety a9 | (* 
‘ 
Conservation and utilizat lotsssscccccs (*) q') » ' , % I (*) , - 
All GENET SOUT OORs ccc cece eee er eeeeeee + a l* 4 on | | * | {*) *) 
ee j i ; = 
i 
Vata not collected. 
“Revised by the National Science Pouwndat ion. 
Detailed data tor 1977, 1979, and 1981 were estimated haeed epon (a) data actually * rted ' rr ’ ’ jeed data for t we a » owe 
reported on the 1978, i98u, and 1982 survey torm, and (cc) adjustments dee to sew sar ” 


*wot separately available tet incleded in tetal. See general ootes. 


SUUECE National Science Poundat ion. 


Table 6-44. Expenditures for pollution abatement research and development by industry: i973-84 (projected) 


[Dollars in millions] 


menue : T es eee a | a | if | J | - | a 
| | 1984 
industry | SiC code i (pro- 
| 1973 i974 i975 1976 i977; 1978 i979 1980] 1981 19R2 1983 jected) 
$$ _ + + — - + +— + —+ + — - 
| T 
' ; ; 
Tot ale ccccccccccccccccccccccoccccccccseceses | seccccccccsecsesee | $6u3 $657 $647 $754 $901 | $1,065 > $1,249) $1,202 ‘) (ct) (4) (4) 
| | 
Food and kindred products...ccccccccccccccccccsess 20 | “ 3 ; ; ; 2 2 3) 1 ; (*) 
" afi " ; " " ) of ) ) > ? 
Textiles and apparel. cccccccccccccccccescccseseces 22,23] (*) ed (*) [“2 (+) (*) [*) (*) } [+3 (>) (>) (*) 
vumber, wood products, and turgiftures ccccccccscces 24,25 3 5 ~ ~ 5 3 } 4 | 5 4) 3 3 
? ? ] 
Paper and allied productSccccccccccccscccccccssecs 2o l 4 5 6 6 5 (*) (*) (*) 8 | 5 6 
Chemicals and allied productSecccccccccccccccccsecs 28 | >! 61 71 72 82 79 146 178 | 186 i9i | 61 194 
| } 
Industrial chemi calsececcccccccccccccccccccscceses 2861-82, 286 $m 38 > 58 64 67 128 157 ; 165 172 | 158 168 
’ ? > > ? , - > 
Vrugs and Medicines. ccccccceseccccecescccceseces 283 (*) (+) (*) c=) (+) (*) * 4 | 5 5 } 6 e 
, - J] > . 

Other chemicalseccccccccccccsecccccesssesseseses 284-85, 287-89 (4) as (4) i>) (*) (4) 13} 16 | 15 i4 i6 i9 
Petrvieum refining and related industries. .ccccces i9 SI 61 65 4 bv 71 80 95) 92 97 82 87 
Rubber product Secccccccccccccccscccccessesesecsess j U P 4 2 2 3 | 3 | (*) 2 i l 
Stone, clay, and glass product$e.ccccccccccssccees i2 “ 7 > 4 “ 7 9 it | 4 7 ) 5 
Primary Met alse ccccccccccccccceseceseseccesseecese 43 9 l 24 3] 29 25 29) yw | 24 22 20 24 

| , 

. . - | . > 

Ferrous metals and product scccccccccscssscsccess $31-32, 3398-99 8 li ] i9 18 13 Is 14 | 16 3 10 +) 

Nonferrous Metals and product Scccccccccccccseses 333-36 1 ] 7 12 12 i2 iS 15] 9 4 li (2) 

} 
Fabricated metal product Se cccccscccssesesssseseses $4 (“) (“) (+) (+) (+) (+) 6 | 7} ; li 7 9 
Machinefycccccccccccccccccssocccoseeceseeesesesess 15 14 25 23 29 32 18 31 30 | 34 w) 31 34 
| 
| 
ttice, computing, and accounting machines... 457 0 ) Uv ) 0 ) i | ) 0 j 2 
ther machinery, except electricals ccccccccceces 351-56, 358-59 i4 25 | 23 29 3] 37 30 29 | 44 w 0 32 
| 
Elect ical equipments cccrcccccssccscsssssccceseces i | 13 i6 i9 18 20 \9 34 39 | 9 Ti 28 w) 
Radio and TV Tecei Ving EQUIPMENT. ceccceceseseces $65 ) Q | U 0 j ) U 0 0 0 
2 2 S ) >. , > 
COMMIAICATION EQUIPMENEsccecccccccccesecesesesess dob | (*) (>) (*) 5 6 6 } 6 | (*) bee Sed (*) 
j ) 29 ) 7 ] ) , , , 
ELECLEONIC COMPONENT Ss cccccccccccrccescesesesses $67 | ) (4) pd [3 “7 i=) Sed "9 bed, cs [3 (4) 
; J , J 
ther eclectCical equipments ccccccccccsssccssceess Ib 1-64, 309 | (*) (4) (*) 1 "9 (*) >) (*) ) (>) 23} 2 
| 
Motor vehicles and motor vehicles equipment. ..se+s 71 | IBU 384 $47 | S13 467 93 } ) (*) [7 (*) 
. . _ ) ) ] ) 
Uther Cransport ation equi pment. .cccccccccsscsesess 37 3-75,379 (*) (4) (*)] (*) 1 (*) (*) ) (2) 
Aircraft and MISSILES scccccccccccccccsesesssssseess $72,376 29 38 i> | an 57 64 h4 i 3] 
> ,> > 
Protessional and scientific IASt Cument secccccccsces ba) (*) (4) | (*) Aad j “ d 
Scientitic and mechanical measuring instruments. $81,8. (*) (4) (“) . (*) (*) { 
tical, surgical, photographic, and other | 
. ) J] ] 
LASCTUMENE Se ccce ces eeseseseseseeseseseseseseess 483-65 “)j (*) 4 Aad ad ad i-37 Nad, ) ad | 
Mher Manufactuling INGUSt lies. cccccccssesessesece 21,27,31,39 2] 2| l } s] 2] } ‘) 
/ J-17,41-67,737, ] i j ; 7 
Nonmanufacturiag TNdust Tiessccccccccessssecseeseses | > : i M6 | 29 ba | ¢ i 106 /9 ¢ 44 
K 739.807 891 | 
om -_ j J : i i j 4 
l 
Vata not available due to high rate of imputation ofr because of disclosure policy. 
“Not separately available but included in total. See general notes. 
SUL RCr ‘ational Science Foundation. 
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Table B-48. 


1982-83 


[Dollars in millions] 


Industrial expenditures for pollution abatement research and development by type of pollution 
and source of funds: 


Industry 


1982 


1983 


BESe cccoccccceeseeeseoseeseeooocessococecoosoesoees 


Automotive emissions ccccccccsccccscccccccecssscces 
Electric power plant emissions.....cccccccsccsees 


All SERGE e coc ccceseceseccceocececcesescooeoceoese 


BEEOSe coc cccecccocccesecoeeceeeooseecoecoeoeooecocs 
Solid WESCRe ccccccesecessesesesesesseseseesesssesess 


SPOT T TTT TTT TTT TTT TTT TTT TT TT TTT TTT TT TTT TTT ee 


PEBERe cocccceccosooesceoesesccoscocoooceceeoes 


l 
Data not available due to high rate of imputation. 


Data not collected. 


SOURCE: 


fable B-49. 


National Science Foundation. 


TOCEls cccvccsccccescesccseecs 


Chemicals and allied products...... 
MACHINETY cccscccccesesesseresessess 
Electrical equipment..seccceseccess 
Motor vehicles and motor vehicles 

SOQUIPMERE . ccsececessscesssesessees 
Aircraft and missileS.sscessceeses 
All other manufacturing and non- 

manufacturing industries.....sse«+ 


Coverage 

SIC code ratio2 

Eee ~—4 

eee eeeeeneeee 293 

28 42 

35 21 

36 53 
371 

372,376 53 

eee ee eeeeeee 24 


Total 


——— 


$2,256 


548 
32 


1,078 


70 
98 


430 


Federal 


$122 
(2) 


(2) 
(2) 
(2) 


(4) 
(2) 
(2) 


Company R&D expenditures to meet regulations by agency by selected industry: 


(Dollars in millions) 
my 


U 


2 


Federal 


$131 
(1) 


(1) 
5 
(1) 


J 
72 
(1) 


19R3° 


EE 7s 


Note: This table lists only R&D funds actually reported by those companies responding tw this question on the survey. 
made to estimate national totals. 


l 
Companies were asked to list only those funds spent for research and development which would 


regulations. 


The percent of total company R&D funds represented by the firms which responded to this question. 
CPSC: Consumer Product Safety Commission; DOF: 


Administration; Food and Drug Administration; 


SOURCE: National Science Foundation. 


Department of Energy; 
OSHA: Occupational 


EPA: 


Environmental! 
Safety and Health 


¢ in the 


No attempt has been 


Table B-50. Geographic distribution of funds for industrial research and development: 1963, 1966-77, 1979, 1981, and 1983 
[Dollars in millions] 
Area 1967 1966 1969 wented 1971 1972 1973 1974 1975 1976 1977 1979 1981 1983 
Maiessd Gheteteccecoccocceseeseoneseces $16,385 | $17,429 | $18,308 | $18,067 | $18,320 | $19,552 | $21,249 | $22,887 | $24,187 | $26,997 | $29,825 | $38,226 1 $51,810] $62,816 
nN 5,438 5,867 6,095 6,333 6,510 6,869 6,735 7,291 7,403] 8,096 8,687] 10,296) 14,270 18,245 
ame Beiane. cccccccessesoneseooosennneeees 1,661 1,870 1,835 1,854 1,884 1,929 2,011 2,058 2,029 2,147 2,400 3,003 3,855 4,504 
NN IE 8 . 6 10 - i0 8 8 < 21 2 40 (4) () 
tt ME, «0 cncnneeneengasennnennnes 49 43 49 ay $2 (4) () (1) @) (1) (1) (1) (ly (1) 
DORR ont ennenneeneeesnnessennnnnntnes 14 20 32 34 61 (') (4) (4) (4) (4) (') (1) (4) (4) 
POGOe. «.ccannasnnnennneqnnseness 915 986 977 1,004 1,082 1,141 1,135 1,080 1,022 1,156 1,349 1,690 1,907 2,373 
ete Eetand. cecccccccocecocoecesooceses 14 17 | 45 52 | 43 44 41 45 22 24 49 87 165 
Ee 663 795 72% 705 | 629 | 037 732 82) ai 815 B76 9R5 1,514 1,619 
Middle AE LAMELCeseeeeeeeeeeeeeeeseeseeeees | 3,777 3,997 4,260 4,479 | 4,626 4,940 4,726 5,233 5,374 5,949 6,287 7,293} 10,415 13,741 
ae Din cnccncenncsesooeseseoonsooooese 1,718 1,830 1,98! 2,038 | 2,066 2,201 1,971 2,1 2,225 2,418 2,542 2,959 4,057 5,727 
ee. Sees ccccccoonsscoseosesoeencces 1,098 1,117) 1,202 1,292 | v4 1,598 1,407 1,512 1,547 1,717 1,900 2,191 3,355 4,200 
Ponnerhwanbac cccccccececceccccocosocooss 911 aed 1,077 1,149 1,157) 1,181 1,347 | 1,537 1,602 1,814 1,845 2,143 3,003 3,814 
| ! i 
Reeth Gratethccocceccecccccoccccoccoeeesooss 3,038 3,766) 4,216 4,393 4,849 5,414 5,468! 5,756 5,621 6,574 7,777) 10,013! 12,692 14,672 
Sees Gees Greens, coccccconcceoeceseooess 3,157 3,291 3,570 3,626) 3,837 4,314 4,426 4,706 4,816 5,390 6,270 8,065) 9,742 11,517 
Dibdeccocccceceecccececeecosooeeoeoocces ary 910 | 925 982 945 964 1,043 1,103 1,139 «4,183 1,323 1,635 1,781 2,1% 
DEEMED conenccccccosssoseoseseeoooeeees 377 386 431 428 448 459 387 603 453 469 541 723 1,054 cy 
ee 612 625 660 731 7% 855 862 970 1,062 1,226 1, 360 1,673 2,077 2,205 
Em 1,089 1,162 1,305 1,299 1,413 1,733 1,883 2,010! 1,961) 2,269 2,750 3,614 4,272 5,01 
PiaaseeEe, coccecocecoeseooceoecoesesoecs 201 208 229 22% 235 283 249 212 221 263 2% 420 558 (ty 
West North Central. ..scccsccccsccscceccscs S62 | 525 480 | 475 646 769 1,012 1,100 1,044, 1,052 1,005 1,184 1,507 1,948 2,950 3,055 
a 149 | 225 2 250 294 289 294 332 Jol sii | 403 | 551 602 B02 1,180 1,746 
Eel coccceccoccecocecccccocescescsooeoes a 103 s. | 8? i” is i” 158 175 182 les i73 150 3193 276 
MISSOUTLs cocccccseccccccccccccesccsseces 304 | 1S6 125 | 99 zu (') () Shy 484 199 350 398 630 16 = 1,137 (4) 
et ERR. 655000090000000060000000 008 0 | 0 0 | 0; ql) (') (ty (4) (4) (4) (4) (1) (hy) (4) (1) (1) 
Geuth GabeRen coccccccccceccecocoooscccss (1), (1) (1), (1) | () (1) (cl) (4) (4) (') (4) (1) (4) | (1) (4) (4) 
Bebmaties coceccescocecececeseoscoceoseces (4) (4) (ty | (ly) (') (4) (1) it 7 10 9 i3 14 15 28 25 
EattRcccecocecccecooccoeeecoosceoosoess 4? 30 34 45 | a 50 v 49 49 $1 60 1 a4 | 216 2i1 282 
BOEEc cccccccceoeccoccocccescoceceocesoesoss 1,701 2,457 2,414 2,531! 2,488 2,341 2,472 2,450 2,601 2,89) 2,964 3,642 3,691 = 4, 496 6,987 8,943 
South AC LAR ics ccccccccccccccccccccesccees 993i; 64879 1,220 1,306/| 1,466 1,424 1,612 i, 546 1,666 | 1,775 1,720 1,847 2,012 | 2,592; 4,012 4,812 
Ba lawases ccccccccccccccccccocecccscesccs 2 4i 7 26 | 4 5! (') (4) ('), (') (4) (1) (*)| (1) () (4) 
Maryland. cccccccccscccccccccccccsccccess 241 275 254 340 | wi 1! Joy sR 423 | 461 446 | 452 382 | 426 | (*) (*) 
District of Columbia....ssseseeceeeeeses 12 19 23 47 | 30 3 24 24 10 | 24 14 | s 8 | 33 | (') () 
Geet onneneeseeeseseseneeeeeesenCeee | 93 (’) (') ('y! (4) (4) 133 ist 194 244 2% | 264 18 464 | 539 906 
ess Caniatascoceccccocecocceecececccce | 89 9 63 61 56 aH ev (ty (ty Cy] (1) | (4) (4) | (4) | (') (4) 
Mecth Gasellass cocccocccccocccocecosccse | ny 124 120 138, 157 175 1a 143 203 27 235 | 253 208 $27 | $46 7% 
South Carolinas ssseccccccccscssececesees | 26 | 4? 48 51 59 65 (4) on in w) 7 | 87 4 2) (4) (*) 
GeeGhSc ccccccccecoccocoscecococosoosose | oi | (4) (*) (4) (4) (1) 22 91 ; ay ai | 91 99) a7 | 220 135 
BEET, 1 recooeenscasooseseconesoeeese | 284 348 375 4% | 424 371 622 453 RH s7% | 348 39% 462 | 620 | 1,449 1) 
East South Cent ral. scscccccccecccsseceeese 260 467 473 416 | toe 346 | M4. j i i4R 7 427 467 402 624 99 
KONCUCK Yc cccccccccesesesecssecsseseseess 22 41 44 Si $3 55 - ' i tb? ‘ 9 100 | 209 | 1? Hs 
TOMMOSHCOs oes sececscccsnecssesceeesesess 139 | 206 221 199 | 194 163) 19) si iy 234 lot za2 100 | (') | cf) Ny 
Alabamassescccccccccssccsesscssesesesses | 116 | 24 203 16s | 114 105 + . Ke ’ » +” 62 | . 
MISSIGSIpPhsscccccccscccesccsccecscesees 2} 2 2 2} ; ; ; ‘ x . iy , 
West South Centrale ccccsscccecccscsecesese 469i 771 721 61) 658 | 571 7.) 77 S79 “ Ha) ,in3 Se : _4 
ATKAREESc cccccsncccccosceesseceseoocesese | 2} 5 5 , 5 ? ) 5 « 4 
LOULSLAMAs see eeeeseeeeseesceeeeesseesess | ist) 207 154 127 ios rr 7 6 > Is am + 
OK LANORRs cccccscsesescceceesecsesesscecs | 53 99 63 yj ; 41 63 82 i ¢ "4 ' ‘ ‘ y ‘y 
TOMAS +e seeeeeeeesesrersssssersessseesees | wO4 | 4 479 607 a7 445 600 424 448 ha “4 Ss i, ly 
WESC cccccccccccessecsececsescesesecessesece | 4,320 | 4,695 4,897 | >, 264 5,509 », 000 4,489 4,319 $,2 6 hit , ivy vive .. 
MOUNT AIMs scccecesccssessessssssesseseseses | 465 | 446 oay 59 65! 657 570 576 oli re * 4 ~~ ,i% : 
MORE GRBs cccccccccccecesscscesseseseseose | (1) | (') (') | (') 0} 0 (') (i) (1) (') 1) ' 
LOGNOs cocccccccccccccccccccccocccosooess 27 | (1) | (1) | (1) (ty) } (1) 0) (1) (1) 1) (4) 
WYOMING. se ccesccesececcesserecsscecseses | i | 2 2 2 yy ) 5 (4) (4) (*) (4) : , 
ColoPaSec cco cccccccccccecesasecesecoseces | 126 108 ii? 139 149 | 217 140 iw 146 los | 196 SO] ) "9 rs) ‘y3 
Hew Memlede ccccccccccccccesccesococosece | (4) 146 154 51 179 | 179 (') 163 149 yy (1) (') (ft) (') (*) 1) 
ATLZONArssesessccessscsscsssssssessseses | 8H 116 125 180 iv? 152} 155 171} Zi2 199 3) roe fl 200) 72) 75a (') 
DEdc coccccccccocccceseoccecceccecoceses ri} i8 24 21 25 | 2 17 | 43 61 | 91 112] 132 142 265 23 
Mevedesccccocscccccccccccccceccecccceces | (') rT) ) 55 7 | v7 | (') (4) 6 | i 5 | 2 (1) (4) (1) 
PACIEICe ccccccccccsescoceccesecoceccesoess | 4,856 4,189 4,4u07 4, 668 4,855 | $13) 1,919 4,243 4,654 4,958 | 5, 146 5,932 | 6, 345 9.03 9.7% 14,4%' 
MashlasheRc coc ccccccccccececcoocosocesce (4) (ty (4) (ty qi) | | (| (ly qty oR4 499 | 610 | ne! ly chy 
GEORIRe cocccecoocccecccceccocececoeceose (4) (1) (ty) (ty (hy) by) c! (ty (ty .0 | si | ty (ty 
Califeratac cocccccceccccccecccoccecooccs 5,512 (') (4!) (4) (4) 1,466) 3,710 4,24) 4,423 4,834 | 6s | ' | (fy 
AD GRRc cccccccscceccoocooceeooeocesoseces | 0 v 0 y | ty] chy) 1) Cy | Cy | (| ) ly (ty 
MAWAl de cccccescccsessccssenssessessevess (') (') (') (ty ' = 1 | (4) | (*) ty ty (') 
Undistrihuted LUNES seeeeeeeserereseeeesecees |] I] ; @)| _@) | | | | | 1,80 | 1,R03 | 2,03 291 ‘ | cy 4,783 


i 
Not separately available but included in total. See general notes. 
For 1963-72 funds were allocated to individual states based on each one's share of total research and dew: pene tit 


AS 


totals. 


a 
- 
= 
- 
» 
» 
_ 


Source: National Science Foundation. 


Table B-51. Geographic distribution of funds for industrial research and development 
by source of funds: 


1983 


[Dollars in millions] 


Area 


Total 


Federal 


Conp any 


United ie i f  PPPPPTITTITITITITITirriririrrirerse 


NOTOCHEaSlCecnccccccccccsscsssesssseesseeeseseseses 
New England. cccccccccccssvccessssesesesseeseses 
Maine. ccccccccccccccssscccscesecseseesesesese 
New Hampshire. ccccccccccccsscsssssessasseeses 
VETMON c cccccccccccccesecseseceseeeeeesseeese 
MASSACHUSEEESe cccccccseseceseseseceeseseseees 
Rhode [Slands ccccsccccoseccccssssessscesesess 
COMMECTICULs cccccccccesesessssesesesesesesess 
Middle ACLANCICe cccccccseccesesessseseesesesess 
New YoOrkecccccccccccccccccccessesssssesesesese 
NOW JOTSCYoccccsccccesssesesesesesssssssseses 
PENNS yl VAN as ccccccescssccesesesssseeseeesess 


North Centrale cccccccccccescccsevesesesesecesesess 
East North Cent ral. cesccccccccessessesssseseses 
ON1IGs coccccccecesceseseseeesseseseseessssess 

TINdL ands cccccccccccccecceesesseseseseseneeses 
LALinoiSecccccccccccccccececeeseeseeeeeseeecs 
Michigan. socccccccccccsccssesesessssesesesess 
WISCONGINs ccccccccessceseesesesesessesseseses 

West North Cent ral. ccccccscccesssecssssssseeese 
MINMMESOL Ss ce scccceseseeeesesesesesesssseeseess 
LOWBc cecccece cee eeeeseeeeseeseseseseseeecess 
MISSOUTLs cccccccceceseseeseseeseeeeseseseeese 
NOTth DakOtde cc ccccscscccccesessesesesseseses 
South DakotGe ccccccccsscccsseceeeeseseesseses 
Ne DTASKSs ccccccesecsesesesseessseseeseseseses 


FT) PPPTITTIETILILIIILITriiiriiiririiririririririiil 


SOU c coco ceeeee esses eeeseseesssesesseeseseeeesecs 
South AC LAnt ice cocescccceseserssesesssesesesees 
De LAWATEe ccccccseseeseeseseseesessesesesesess 
Maryland. coccccccesssessssesssessssesessseess 
District OF Columbidsccccccccccccesessesesess 
VAITZINLAs cccccccccecessessesseeseseesesessess 
WESC VITMIN1 as ccccssscceeseeeseseseseseeeeese 
North Carolinas ccscscccssesesssessesesesesese 
South Carolinae ccccccceccscssesesessssssseses 
GOOT ZL As ccecccesseesseeseseesssesessssesesese 
PLOTIGAs cece eee ee ee eeeeeeeeeeeeeeeeeeeeeeeees 
East South Centrale ccccccccccsceseseseseseseses 
KONCUCKY cs ccccceceeseesesceseesssessesssessess 
TOMMNOSSOEs cece seceeeeeeeseeeseeeseeeseesesess 
ALODERHs cc ccee cesses eeseseeseeeeeeeeeeseesese 
MISSISSIPPLl se ceccceseeeesseeseseeeeeeesesesese 
West South Central. ccccccsccscsssessssesssesese 
ATKENGAGs cccccceceeseesseeseeeseeseseseeeeees 
LOULSLANAs cc cccescceseeseeeeseseseseseeeseess 
ORILANOMAs ccc cccecesseeeeeeeseseeeseesseseeees 


iC}? PRE PEREPIELELIOIIILTITITITITIITITITIITITTTTtee 


FTL SETELIELELIELELIELILILI LIL 
MOUNT AL Te cece cece reese eeeeeeeeeseeeseeseeeseess 
MONE ANAs co cc eee sees eeeeeseeeeeeeseeeseeseeses 
LdONGs cc cece eee eeees ee eeessseseeseeeeseseeeees 
WYOMINDs cece eee eres es eeeeeeeeeeeeeeeeeseseses 
COLOTAGs cc ccceeeees eee esses eseseseseeseeeseses 
NOW MORI COs cece cee eee see ee eeeeeeeeeeeesseeeses 
ATAZONAs ccc ese eeee eee ee eee sees seeeeeeeeeseees 
Us | PPrerrrrererEEEEELELELELELELELELELe 
NO VEdEs cc cece eee ese SOee CECE O EEO EH ESE SEEEEES 
PACIE Ie ces cece seer ee eee esses eee eseseesseeseeeee 
WASHING ONs cece cceseseeeeseseseeeseseessesess 
OUT ODOM: cece eee eee eee eee eee eee eee sees eeeeeeees 
wo PGES cbt PEEEERELERELELELELELELIELLELELLLLL LL 
ALOGKSs cc cee sere eee ee eee eee eee seseseseseses 


HOWELL cece ee cee eee eee SSS SOSOEEESEEESEESESEEES 


Undistributed i | PPP EE REERELELEEELEELELIELIELILL 


$62,816 


18,245 
4,504 


1,783 


$20,215 


4,188 
1,802 
(4) 
(1) 


1,003 
(') 
cl) 
(') 


(ty) | 


11,200 


$42 ,600 


l 
Not separately available but included in total. See general notes. 


Table 8-52. Distribution of R&D costs by industry and type of cost: 1983 
[Dollars in millions] 
Wages of Materials 
Industry Coverage R&D R&D and Overhead 
SIC code ratio! costs personnel supplies costs 
TOCBle 0600 0000000006000 00000000000086S0008S8 eee een eeeereeeeeee® -58 $62,816 $28 ,647 $10,652 $23,517 
Food and kindred PTODGUCE Sc covcesecscsesessesesess 20 «45 (2) (2) (2) (2) 
Textiles amd apparel. ..ccscccesecsscccsessesecess 22,23 47 (2) (*) (2) (2) 
Lumber, wood products, and furniture. .ccccesscess 24,25 -41 i71 102 (4) (2) 
Paper and allied product S.ccccsccccccesesecesecees 26 83 (2) 366 (2) 194 
Chemicals and ailied PTOGUCESsccccccccecceseseses 28 56 7,287 3,539 1,064 2,683 
Industrial ChemicalSecccccccccsccssccessesesessees 281-82,286 -60 3,409 (2) (2) 1,241 
Drugs and madi ciaeSe oo 0000000000 ee ee eeeeeseees 283 48 (2) (¢ (2) (2) 
Other Chemi calescoceoe 0060000006000 eeeeeeeeeses 284-85 ,287-89 63 (2) (2) (2) 351 
Petroleum retining and related industries.......+-+ 29 -67 (4) 895 (4) 1,017 
Rubber PLOGUCES. cocccccccccceceseseessesesesesese 30 «37 (2) (2) (2) (2) 
Stone, clay, and glaSS Product. .ccccessecccccess 32 -69 (2) 242 (2) 205 
Primary SOCOlBc 0 6 00000066 00000000000000000SCCCSCe 33 «43 1,096 (2) (2) (2) 
Ferrous metals and productS..ccccccssecsseseees 331-32, 3398-99 34 (2) (2) (4) (2) 
Nonferrous metals and products..sscssessccscess 333-% +66 (4) 167 (2) 100 
Fabricated metal PTOGUCESs ceccccccscsssesesessses 34 48 634 (2) (2) (2) 
MAChiNe sy cccccccccsseceseseseesessesssssesseseess 35 73 8, 382 3,754 1,584 3,044 
Office, computing, and accounting machines..... 357 84 (4) 2,229 (4) 2,991 
Other machinery, except Clect Cicals cccccccccces 351-56,358-59 71 (*) 1,525 (2) 53 
Electrical SQUIPMENE . cecccereseseeeeseseeseseeees 3% +62 13,651 5,914 2,415 5,322 
Radio and TV receiving equipment..ccccceseceees 365 82 (4) “9 (4) (?) 
Communication S]$QUIPMENE sc cecceseseesessssesesese 3606 «67 6,724 4) 958 2,995 
Electronic COMPONENT Sec ce etree eeeeeeeeeeeeeees 367 «32 2,016 (*) \“) (4) 
Other electrical SQUIPMENE s cecccccsessesesesess 36 1-64, 369 «67 (2) 1,910 (zy) 1,313 
Motor vehicles and motor vehicles equipment...... 371 49 5,372 (4) (“) (4) 
Other transportation ]QUIPMENET cccccsceeeeecevaes 373-75,379 53 (2) 68 ( ) * 
Aircraft and Missi leSsesccescccsesessevesesesesese 372,376 «67 13,741 5,200 2,086 »,855 
Professional and scientific instruments. ..eesee0% 38 ol? 4,387 (4) (*) (“) 
Scientific and mechanical measuring 

LMECTUMENE Se ccccccecseeseeeseseeeseseeeeeeeeee 381-82 «27 (4) (2) (2) (4) 

Optical, surgical, photographic, and other 
LMECTUMENESecccccseesreseeseeseseseseseeesesess 383-87 »09 (2) (2) (2) (2) 
Other manufacturing Indust ries..ccssccsceseseeecs 21,27,31,39 40 (2) 306 (2) (2) 
07-17 ,41-67,737, 2 2 2 
Nonmanufacturing IMAUSETLSSs ccccccccccceeeisesece 47 2,065 ( ) ( ) ( ) 


739,807,891 


ime coverage ratio is derived by dividing R&D funds tor which a distribution by type of cost was reported by total R&D funds, 
snsjuciag those for which a distribution was not reported. 


Not separately available but included in total. 


National Science Foundation. 


Source: 


See general notes. 


6D 


lable 5-53. 


lin thousands! 


Full-time-equivalent oumber of 84D scientists and engineers by industry and size of company: 


57-38, 


1963-64, 


1967-68, and 1973-84 


January 


Industry and size of company SIC code - — EE 
1957 1958 1963 1%os 1967 1908 1973 1974 1975) 1970 | 19775 1978] i979 1980 198) 1982 1983 1984 
+ — + 
7 i 
TOCA. cccccccccccccccescossecccescceseecoeosecs Maaesoeysonurnnat 229.4) 236.8 327.3 340.2 7.2 376.7 357.7 360.0 363.3 | do4.4 382.8 404.4] 423.9) 450.6 487.8 $09.8] 522.1 537.8 
| 
Distribution by industry 
Food and Kindred PTOGUCE Ss cccccccesccccsccssceeseeees 20 1.8 4.8 5.1 5.7 6.1 6.3 6.6 6.4 6.8 6.9 6.9 6.9 ).4 7.2 7.4 7.4 7.8 &.! 
Beatiles and appatele cocccccccccccccceccscccccocccees 22,23 7 8 i.0 1.2 1.9 2.5 1.9 1.8! 1.8 1.8 1.7 1.8 1.8 (4) 2.0 1.9 2.0 1.7 
Lumber, wood products, and furniture. .....eeeeeeeeess 24,25 7 8 5 > 5 of 1.9 2.1] 2.3 2.1 2.1 2.0 1.8 1. 1.6 (1) 1.8 c') 
Paper and allied Product Se cccccccccccsrescsesessesess 26 i.5 i.7 2.5 3.8 4.7 4.8 4.9 4.9 5.0 5.2 6.3 6.5 Pe | y. 6.0 5.4 6.3 8.5 
Chemicals and allied product 6..cccccccccsccceeseeeses 28 29.4 31.0 4.3 35.8 %.9 38.9 0.9} 41.8 45.2 44.4 40.4 48.3 50.0 51.4 54.7 61.6 66.0 67.5 
ImGuSt rial Chemical eccccsccsscccccscsscssceseseeses 251-62 ,2686 13.U is. 22.9 22.2 21.7 22.3 19.1 19.1 21.1) 20.1 20.6 21.3 21.4 20.9 21.6 25.9 27.2 26.7 
Drugs ad medicines....ccccccsscccssccccccceceecess 283 4.7 5.1 6.9 6.9 6.7 9.8 13.0 14.0 15.6] 16.6 17.8 19.5 20.8 21.6 23.3 25.6 28.2 (4) 
Other CHEMICAIS. cccccccccssssssesssesesesesessesess 264-85,267-89 6.7 Joi 8.5 6.7 6.5 6.8 8.8 6.7 5 7.8 5.0 7.5 1.8 8.9 9.8 10.1 10.6 10.5 
Petroleum refining and related indust ries...sscsssess 29 6.9 7.4 8.9 8.1 4.7 9.2 8.2 8.2 B.4 8.6 &.9 9.9 10.1 10.8 13.0 15. 14.7 13.4 
Rabber PCORSCESc cccccccccesocccccccccoccesesooce+cece 0 4.7 4.7 5.8 6.0 5.8 6.1 7.5 7.7 8.4 8.6 9.1 7.9 8.1 (') 10.3 8.1 (') «*) 
Stone, clay, and Class Product S..ccescccesccssccceces 32 (7) (4) 3.8 3.3 4.3 4.1 4.2 4.5 4.5 4.6 4.5 5.1 $.2 5.4 5.6 5.1 5.0 4.4 
PEAMATY METALS cc cccceseesesereeesesessessseeeeeeesees 33 5.1 ° 5.2 5.1 5.9 5.9 6.0 6.4 6.3 8.1 8.4 8.1 7.9 8.1 7.9 4.4 8.4 8.1 
5 
Ferrous metals and products «cccccccccssecessceseses 31-32, 3398-99 2.9 Pa 2. 2.8 5.3 4.1 4.2 4.3 5.3 1.9 1.9 4.2 4.3 7 4.8 5-2 5.3 5.3 
Nonferrous metals and POGUCEE?. ccccccccccecccccess 533-3 2.2 2.2 2.3 2. 2.5 2.7 2. 3.1 $20 4.2 4.5 4.9 4.6 «4 3.1 3.2 3.1 2.8 
Fabricated metal product s..scccccccccccccccececcceses 34 8.4 8.3 6.8 1.0 6.2 5.6 6.7 7.3 7.4 6.8 De 7.0 6.8 7.8 7.8 8.2 «') 7.8 
MACHINETY ccccccccccccccscseseeesesseesseseesesesesess 55 24.9% 27.4 sis 27.3 33.6 47.4 46.3 S1.! 52.8 55.7 55.35 57.8 60.2 62.1 69.2 16.0 16.3 75.6 
Uftice, computing, and accounting machines......... 57} (*) (*) (*) (*) (*) (*) Wiel 4.5 es ee 7.7 8.9 40.9 41.8 43.7 48.1 49.6 Si.! 
Other machinery, eEmcept €1OCt iCal. scccccessceceees 351-56, 358-99 (?) (>) (>) (>) (>) {?) {*) (>) c>)] (?) (>) 14.9 19.3 20.3 25.5 27.9 26.7 24.5 
} 
| 
ELECT ical EQUIPMENT. ccccccesscesseesesesesseseseeees st) 42.9 47.9 65.8 69.5 95.6 98.4 85.4 62.4 Ble | 80.3 64.1 64.4 65.0 94.5 106.9 109.8 110.3 117.5 
Radio and TV receiving equipment....sscsccsccececss 365 (*) (*) (*) (*) @ 1.0 1.4 1.3! , ii 9 1.5 2.1 4.0 9 7. (ly cly 
¢ ; TITTITITILILILI IIT 4 ) 4% 2. ete 64 4.0) of ° 2.4 ° >. ale - 
Communication equipment oh , 49,2 22.3 $5.4 60.6 66.7 e764 ; ; * 9 60.4 42.4 6 | j 6 
ELECT LONIC COMPOMORE Ge ccseseccceseessereeeseeeeeees 7 1) . 9.¢ ¢ 14. i%. 14." 18.1 22e® ‘ . a*3 
Mher electrical equipMentsscscccccsessesssessesses So i-o4, J69 lt. / 25.6 We 29.1 die! uO) ’ +. . ; tl. 29%. 24.5 S020) tle . (*) 41.6 
' | } 
| | | 
Motor vehicles and motor vehicles equipment...ssseees svi 1* 15.0 , 4,3 , | 7 ‘ dl | . 1.9 oe] ee % 9. 25.8 
Uther Cransportation equipment...cssccccccccessccsees 37 3-75,379 — . _ . a 1.4 ’ ’ +] ‘ 1.9 cf) 
ALTOCTATC ad MISSLLOBcccccccssseeeeeeeeeseeeeeeeeeees s72, 376 58.7 4.6 9. bulel 100.4 | Wiel ei] oo | ’ Hh, ‘ ‘ s. 97.5 
Protessional and scientific mst ruments.ccccccccecces sa 10.2 11.0 4.4 10.8 i3.0 | i4.! h. 3! i7v. ’ . ‘ ) 
' i 
| 
Scientitic and mechanical measuring inst ruments.... $81 -82 5.48 6.» 1.9] 1,41 1.6 | 1. 5.3 doh | ’ Me 
Uptical, surgical, photographic, and other | 
LMSC TUMENE Kec ces cee ees eseeeseeeeeeseeseseeeseseses 543-87 4.4 4.) >] 9.4] 10.3 11.0 11.9] ’ ‘ ‘ it 
| J | ; 

Meher Mama actuTing INGuUStTleSsccccccccccsssseeeeeeeee Z1,27,31, 99 N | hal | } 4 1.6 | 7 ' ‘ ‘ ‘ } 
Nonmanut acturin ndust . 4 7-17 ,41-67,7357 f 17.8 19. “ +. | 15.1 15 | te | l4.% 6 | ’ 4.5 
mm ita i Z inde TAPS cece eee ee eeeeeeeeeeeeeeeee | 799,607 891 ! e« . b4el) ‘ . ee) le ‘ . . 

Distribution by size of company | | | 
(based on number of employees) | | j | 
| | | | 
rae Ute 6 ila cudecsheosarsesaensrosapmassenebeness Eevesceneses ceccee | 64.8 46.8 Met | ble >| 24] 2 9.) 2s Wiel we ist 29.5 0.5] $4.4) M4. oi). 42.6 41.7 
LUD LOO IIP sae w were e ee ee eee eee sees eee e eee eee esas | HHEEEEHEEEEEEEEEES 22.4] 24.0) 55. ba. Hed | 9.9) 4.9 28.8 | 9.9 29.3 8.9 765 0.9) 14.8} 4.9 42.8 44. 48.1 
Do VOU CO 9, FIs cc cc cece cece eeeeeceseeseeeseseeeeeeses | ceeececceeeccosese | eel} . | 26.4 | 7.4) 26.1 24.6 2.7 m7] 29.6) Te do. 29.5 w.6 
LU OU CO LO, FOV ccccceeeeseeese ees eeseeeeseeseessesesese Te eee eee eee p '@2- i7\. ery Se ¥ \ » \ ‘ wt] 269) * ‘ vile M 49. seit ref hha.’ o5 Je Ki. 82.3 
ZS WW OF BOCSe 6666666606 605505060600005 5566666 S SESS PTETTITILILI TLL ITS | | i ° | wo A. ya? 44.9 nt Th. 7 | a | 12. 71.) 435.1 
a -_ ™ — j ‘ j | i _— 
‘Not sepatately available owt included in total. see general notes. Pa 
Bata included in the other manufacturing industries group. © 
,>24¢ co 8 3398 and 1399 included in the sonterrous metais and products croup tor lanuary ’ 
, Bata ‘ot tabulated at this level prior to the 19/2 survey. 
_ vate not tabulated at this level prior to the 19/77 survey. 
lv _luded in the other electrical equipment group. 
SUURCE: National Science Foundation. 


Table B-54. Full-time-equivalent number of R&D scientists and engineers by industry 


January 1984 


and source of R&D funds: 


Industry SIC code Total Federal Company 
BOCA ec OO OOOHOCEESEOOSSOSOOS OOOO OSSEOOSEOOSEOOOEEE ser ereeeeeneneneeneeneeee 537 ,80U 138,200 399 ,600 
Food and kindred PFODGUCESecccccsesscscesessssesesesess 20 8,100 cl) (1) 
Textiles and BPPATe le cccccccsseesesesessesesssssseseses 22,23 1,700 (') (!) 
Lumber, wood products, and furniture. ...csccccssceseses 24,25 (4) 0 (1) 
Paper and allied PLODUCEScccececccecesscessessseeseese 26 8, 50U (1) (ly 
Chemicals and allied productS.cccccccccccccccssesesses 28 67,500 4,000 63,500 
Industrial SO rrr TTrTrrrrerrrrrrefesre. 231-82 ,286 26,700 3,400 23,300 
Drugs and rT TTTTTrTrrrrrrryfYyfr 283 cl) (') (') 
Other a Pr rrrrTTTrrrrrrrfrrrrrrrrrrs$sre. 284-85 ,287-89 10,500 (tl) (1) 
Petroleum refining and related industries.....eceesess 29 13,400 (1) (1) 
Rubber PLOGUCESs cccccccccssccesseseeseseseeesesseseses 30 (i) (i) (1) 
Stone, clay, and glaSS ProductScccseccsscescsssssssese 32 4,400 (1) (1) 
Primary ST PPT TTTiTrTrerrerrrrrrrrrrrrfrrrrefesefreee. 33 8,100 (i) (i) 
Ferrous metals and PLOGUCE Sc cosescecesesesessseseses 331-32, 3398-99 5, 300 (1) (1) 
Nonferrous metals and productS.cssccsceccccscevecses 333-36 2,800 (4) (1) 
Fa icated metal PTOGUCESs sescccscscesssesesesessssess %4 7,800 700 7,100 
Mv LNOTYV ee eee eee eee EEE EEE EEE EEE EH EHH HEHEHE HEED 35 75,600 9,500 66,100 
Office, computing, and accounting machines.......++. 357 51,100 (1) (1) 
Other machinery, except electrical. scccccscesseseses 351-56, 358-59 24,500 (1) (1) 
Electrical C$QUIPMENEs cece rereeeeesreeeeseeseeeeeseesees 36 117,500 41,700 75,800 
Radio and TV receiving equipment...sscccesscsscsssess 365 (4) (*) (1) 
Communication EquipMENleceececseeseecesseessessesese 366 52,600 (') (1) 
ELECCTONIC COMPONENESscccccccccessessseeseseseeseens 367 (*) (1) (1) 
Other electrical CQUIPMENE s ceceseesecesescesesessees 36 1-64, 369 31,600 12,100 19 500 
Motor vehicles and motor vehicles equipment...sesecees i7 1 28 ,800 5,400 23,400 
Other transportation equipment. .sccccccecsccessssesess 373-75,379 (1) (1) (1) 
Aircraft and miae i lOGe 0000006000 00000000000000000SCCCO 372,376 97,500 58, 300 39, 200 
Professional and scientific instruments. ceccsccssceses 38 (1) (1) (ft) 
Scientific and mechanical measuring 
EROS FUMORED c 006 00SS OOOO OOOOOOSSOSESESEOEEEEOOOEEEEOS 381-82 cl) (1) (1) 
Optical, surgical, photographic, and other 
Tide) |) lt PPPOE TEEETIELELILELIELILTITITIIIririrririiiie 383-87 cl) (ly (ly 
Other manufacturing indusStrieS.csccccccsessssseseseses 21,27,31,39 (') (1) (l) 
07-17 ,41-67,737, , " ’ 
Nonmanufacturing INGUSCITESs ccccesessesessssseseseseee { 739,807,891 | ( ) (*) 


l 


SOURCE: National Science Foundation. 


Not separately available but included in total. See general notes. 
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Table 6-55. Cost per 86D scientist or engineer by industry and size of company: 1957-56, 1963, 1967, and 1972-83 
. = esnesnenin ' — 
industry and size of company SIC code 1957 1958), i193 1907 a i972) 1973 197s i975 i9?e i977 1978 i979 1960 198i 1962 1983 
" = 
Totaleccccccccceccecesecsesecewesecessececess | esccccsvscoscesens | S32, 70UT $32,600] $37,800 | $44,100 $55,300] $59,200 $63, 300) Sem,500 1 $72,.00) $75,800] $80,400] $87,400] $94,900 15163, 900] $112,400 $118,500 
Dist ribetion by industry | 
Food and Kindred proGuct S- «oe cccsccsccccssseseseses 20 17,200 i>, 800) 25,200 29, 500 39 , S00 41,400) 45,200) 48,900 51,400 60.100 oe , 000 72,300) 64,900 (4) al q') 
Teatiles and SppSTel. cn scccccccenccsvcccssseeceseess 22,23 10,000 26,900; 26,400 23, 900 32,100 900 8, 300 900) 46, 900 47.400) 49,400 53,200 57,300 (*) cy] (*) 
Lumber, wood products, and furniture. ....++.+-see0+ 24,25) 17,500) 13,309] 22,000] 24,000; 33,700) 35,500) 38,200) 40,000] $1,000! 60,000) 66.300) 79,400] 89,700 c') (*) (') 
Paper and allied proGuct}. «.sccccccccccccccsceseces ie 21,900 22,700| 27,000 26 , 900 38 600 38.900; 47,990) 48,800 +4, 400 2,000 +6, 900 61.400] 64,300 c*) 75,000 | (*) 
Chemicals and allied product 6...ecseccccccsssseeses #8 23, 300 26,000 32,600 39 , 800 47,100 51,100 5®,300!] 60,900) 66,500 6? oo 72,800 79.600); 87,400! 96,600 104, 400 | 109 ,. 200 
Industrial Chemi Ce lgc cc cccscccccsvewcccesensesese 261-62,286 27 «00 26,400 800 43,900 4,000 58.600; 63,500) 67,500 74,700 79 600 #4, 200 92,800] 103,400) 118,000 124, 300 126, 500 
ee Ge NOD cnccnggenensesseneeensesnsets 263) 21,200] 23,300] 30,200] 37,100] 46,500] 51,500] 54,300] 60,900] 63,400] $9,900) 64,800!) 71,400] 79,200 (') (*) t*) 
Uther Chemicals. ccccccccccsccssccesvcecceceseses 264-65,267-89 | 14,200] 15.300; 27,900) 29,800) 33,400] 34,000] 45,300] 43,200] S0,800] 53,600) 61,600) 66,500! 06,500 c*) (') «*) 
Petroleum refining and related industries. ...++++++ z9 29,500 32,000 35,400 41,500 57,100 @0 , 400 74,900; 81,500 87.200 97.700] 106,000] 120,800) 130,400 (*) (*) c*) 
Rubber PTOSUCE Gs coc ccccccccccccsccescccceessseseees 30] 22,800] 16,700] 26,500] 30,604] 53,100; 56,100) $8,300! 54,900] Se,700] 57,800! 61.600 (*) c*) (4) (cy (*) 
Stone, clay, ond glass products.....<-sscceeceusees 42 (4) (*4)| 2,000] 3©,40°/ 43,000] 45,200) 48,200! 51,200] $7,600] $49,800) 62,900] 67,200! 73,800 (ty (4) «*) 
Primary 44 || PPPTTETETILILIIILILLLLIT Lee 33 21,000 24,000 35, 700 41,900 44,700 «9.500 55,900 61,500 si, 00 63,200 70,000 79, 00 91,000 107 , 700 119,008 132,800 
fetreus metals and Se 331-32, 3398-99 21,700 24,000 17 400 2,200 44,200 50,200 54 , 800 99,700 65,600 70,100 73,900 83, duo 93, 300 c*) (4) cty 
Nonferrous metals ant products. .....sssceeessees 333-36 | 29,000] 23,200] 35,500] 41,200) 44,800] 46,300) 57,100] 63,300] 57,500] 60,500! 65,000] 74,000] 67,700 (*) (') (4) 
Fabricated metal products. ...csseccscccsceeenecsess 4%] 16,200] 16,600} 22,200] 27,400] 37,800] 41,600] 42,300! 45,600! $1,500] 54,800] 55,700! 62,300] 70,500) ?8,000 (*) cy 
MOCHIRETY cc reese ees eeseesesessesserseHseessseeesese 35 25,000 27,500 31,000 37 400 66 , 000 52,400 57,300 58 , 900 62,800 66 , 600 72,600 78,900 89, 900 93,900 102, 900 110,400 
' 

Witice, computing, and accounting aachines....... 337 (*) (*) (*) (*) | 46,300 53,700 | 99,600| 99,600) 63,400) 69,300! 72,300] 77.700] 92,700 ct) (4) (*) 
(ther sschinery, except electrical. .....sssscsess 351-50, 358-59 ) 0) (>) (>) (>) (>) @) >) «% <1)| 73,300] 1,400] #4, 700 (') (4) (ty 
Electrical equipment ....cccccccccccccccccececeseses % | 39,700! 3,200| 33,000 99,300] 55,400! 58,400] 60,700) 62,700) 68,600] 69,900) 76,600) 87,200! 91,100! 95,300! 105,800 119,900 
Radio and TV receiving equipment. .....sssseeeeess 305 (®) (*) (*) | 47,400] 26,700) 37,500! 44,300] 47,600) $2,000] 96,000] 72,200] 80,300/ 93,400 (4) (4) (iy 
Commanication SQL PMO « cece scscnceeceseseseseees tom 4 ovo “a 600 31 700 +6 200 57 800 99,800 59,000 61,300 66,100 70,800 73, 900 87.600 92,900 105, 900 123,400 14,600 
ELOCETORIC COMPOMONE Ss occ ecccccceeeeeseeceeeesens 30? 7 . . . 33,700) 42,709) 48,400) 52,700] 49,600 46 , 600 64 , O00 72,800 75,600] 66,700 67,900 «') 
Uther electrical equipment. ....ssscscecccsseeesces Yol-04, 369] 42,600] 41,900] 35,400) 45,800) 99,700) 62,200] 67,700) 68,000) 74,700] 74,200) 85,100] 946,900] 98, 300 c*) (fy (*) 
Motor vehicles and moter vehicles equipment.......++ 71 69.400 $3.8001 49.400 $4. 700 68,100 66,500 | 89,500) 91,100] 193,700] 111,700) 115,600) 122,900] 195,200 147,400 162,900 185,900 
Other transportation equipment. ......csccsseseesece 373-75,379 . . , . 32,900} 40,000; 45,800} 30,000! 52,200] 63,200! 67,200! 90,900] 111,700 (*) (*) (*) 
Airecratt amd MISSILE Ss oc ccc ccc sceseeeeeseseeceeeees 372,37 43, 9U0 41,900 49,600 56, 300 69,200 70,600 Te, 400 85,100 91, 00 91, 300 89 400 93, 300 | 101,600] 128,400 146,400 142,400 
Protessional and scientific Lost rument6...cceuceees 48 23,300 25,00 79,900 40,000 $3,200 56, 900 60,700 63,900 66, 700 71,700 79.400 83,800 #9. 70o 93,400 qty qty 
Scientific and mechanical measuring inst ruments.. 361-62 22,000 23,100 18,400 28,100 32,600 4 100 a4 mw) 4 200 &) 800 5, 800 64, 70H q*) c') {? ¢' 

Optical, surgical, photegraphic, and other 
Tide 6 2. a PRESET EE EEE LELELELE LILLE 36 °*-6) 24,700 279,500 37, 900 44, 500 62,800 67, 7o | », ~~... *,.i100 9.700 98  eV0 103,800 +) ') 
t ; 
| 
Ut wer manuf actoring Taal. PEREREEELELLLLLELL LL 21,27,31,99 c*) (*‘) 23,700 9,100 #0 ,e0U 63. WH a’ ,8o 51,900 j ‘ 1.6 , ” *!1, 900 ,* ') 
Nonmanufacturing TL aa. PERERELEEELELELILIELL LLL 1 weed et q'y (') 31, G00 8, S00 45,600 69, 0 2,00 tae »,» *? » * “3. we ‘ ‘.* 
Distribution by size of company | 
(based on number of employees) 
| | 
Lees than PF. PPTTITIIILILITITlirleiiii tte COROT E TERROR ee 11,600 12,000 18,600 25,200 | 32,400 32,900 © , £00 60, 500 | 65,200 oe, TO . ’ . Sm, BOM * » "5 
1,v00 to © FID s ccc ccc ceeeeecsceeeeececececesesseoes C2 CR R RHR eee 27,200 25,100 29,400 33,700 | #0 , 600 43,200 46,700 66,800 | 51,600 4,100 oi w 8 ik . 82,40 a bal 
9,000 to PA PTrTTITITITITIITlriiiliiiiriiiiitt tt CHO ee ? 6,700 | 8 ow 43,700 50 ,000 55, 300 60, U0 61,6800 +250" mi rio 9}. ai, 78. 
10,000 te ML ITITITITITilliriiiiririiiiittr ttt CCC Ree! 38 , 400 8,700 41,400 5 800 46,700 | 49, {00 51,800 53,700 57,900 63,900 79 ou Ret) ne, - ¥ , ou | 97, WM j 1, We 
25,000 OF BOTSs ce eee eee OOH HEHEHE HEHEHE EEE ES SC eee eee eee eee ee a 05,000) 68,700 72,700 76,600 42,700 80 , 000 #0,000 | 2 M 105, a ' ’ | ’ aoe 1 135,100 


Wote: 


Mot separately available but included in total. 
included in the other manufacturing group. 


Data not tabulated at this level prier to 1972. 


i 
2 
3 
. 
bate not tabulated at this level prior to 1977. 
? 


Estimated by the National Science Powndat ion. 


SOURCE: National Science Foundation. 


See general notes. 


Included in the other electrical equipment group. 


SiC codes 3398 and 3399 included in the nonferrous metals and products growp for 1957-61. 


The number of R&D scientists and engineers is de\ived by using the arithmetic mean of the full-time-equivalent of R&D 


Table B-56. Cost per R&D scientist or engineer! 


by industry and size of company: 


1983 


Companies with total employment of-- 


Indust Sic d 
seneneed — Less than 1,000 to} 5,000 to! 10,000 to} $25,000 or 
Total 1,000 4,999 9,999 24,999 more 
TOCA]. ccccccccccccccccccsccceccccccccoocccocs | ccccccccccoooccese $118,500 $66 , 800 $86 ,800 $98 ,000 $103,500 $135,500 
Food and kindred products......seccccccccceseceeees nw () 89,700 79,800 109,100 (2) 121,500 
Textiles and apparel...sccccccccccccccccccscescesss 22,23 (2) 41,900 91,200 89,700 65,700 (2) 
Lumber, wood products, and furmiture.s cccsccsesscses 24,25 (2) 61,400 92,300 135,600 91,100 (2) 
Paper and allied products....sssscccceccccscceccess 26 (2) (2) 81, 300 43,100 103,500 (4) 
Chemicals and allied products.....ssescccecececeees 28 109,200 62,000 (2) (?) 102,100 126 ,600 
Industrial chemicals..ccccccccccccccccccccccceses 281-82, 286 126,500 64,400 (2) (4) 110,000 134,600 
Drugs ad medicines.s. scccccccccesccssessssesesess 283 (2) (2) (2) 90 ,000 (2) (2) 
Other chemicals....sssccscscccccccecccscsccsscess 284-85 287-89 (2) (2) 78,300 112,700 (2) (2) 
Petroleum refining and related industries.....+++++ 29 (+) (2) (2) (2) (2) (2) 
Rubber productS....s-scccsescccccccccececscscsseces 30 (*) 48 , 300 84,200 (4) (2) 82,200 
Stone, clay, and glass products$......sssseeeeceeees 32 (2) 80,400 (2) 94,700 (2) 125,200 
ee OO 33 132,800 (2) 107 ,700 (2) 89,800 | (*) 
' 
Ferrous metals and product$...-.ssescsssesseceees 331-32, 3398-99 (4) 52,700 (2) (4) (4) 193,400 
Nonferrous metals and product S..esesscssssssesecs 333-36 (2) (2) (2) 88 ,000 (2) (2) 
Fabricated metal products...scccsccccccccccsscssece 34 (2) 54,000 100 ,000 (2) (2) (2) 
MACHINETY cccccceseceeeses esses seessessssessssesess 35 110,400 61,800 80, 800 (2) (2) 135,300 
Office, computing, and accounting machines....... 357 (2) (2) 78,100 87,500 (2) (2) 
Other machinery, except electrical. .cccsssesesees x ., 356-59 (2) (2) 83,200 (2) (2) (2) 
SReseSGesE GusbteeBcccocecococeccoecocooeccesoeces 36 139,900 65,400 84,800 95,600 111,800 131,400 
Radio and TV receiving equ! pment. ..ccscscsseseees 365 (4) (4) 86,200 | (4) (2)] (4) 
COMMUNICATION EQUIPMENT. .cccscecceesesesesseesess 366 134,600 (2) 96 .600 (2) 126,900 | 141,000 
ELECETOMNIC COMPONENE Sec ccsceccscesesesssesesesees 367 (*) (4) (2) 75,100 | 97,70 (2) 
Other electrical equipment...ccsscsssccsseseceses 361-64, 369 (*) (4) (4) =) 103,5 156,700 
Motor vehicles and motor vehicles equipment....+++. 371 165,900 | 67,400 (4) 
Other Cransportation equipment. .sccccsccesseseseses 373-75,379 (2) | (*) 87 de 101,100 
Aircraft and Missiles. .cccccecccccccceseceseeeeees 372,376 142,400 (4) [65,8 ,, 142,900 
Professional and scientific inet ruments....ceseeess 38 (4)! ) | Sl, =9 108,10 
} 
Scientific and mechanical measuring instruments.. 381-82 (4) (+) 2,3 (*) 
Optical, surgical, photographic, and other ; 
Tee, | | dt PPPPVTTITITITILTITITIIIrririirrriiriiriie 383-87 ; 117,600 (#) ¢ ° 
Other manufacturing industries...cccccscssccsccescs 21,27,31,39 (*) 18, 900 | 85,800 106 , 200 
07-17 ,41-67,737, ms 2, | 
Nonmanufacturing LiduSt TieS..scecccccesesesesseseses ' 139.807 891 74,400 | 66 , 200 95, 300 (*) | 
- ; | l 7 eee 


l. 
See note on table 8-55. 
Not separately available but included in total. 


SOURCE: National Science Foundation. 


See general notes. 
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industry 


In thousands 


195 


TOtale ccccccccescescesceesesseeses 


Food and Kindred ProductSecccesesesesees 


Textiles and apparel. cccccsccccccsesesess 


Lumber, wood products, and turniture.... 
Paper and allied product Seccccccceeceses 


Chemicais and allied product Secccceccses 


Industrial Chemical S.cccccccccssssseses 
Drugs and Medicines. cccccsvecsessseees 


Mher CHEMICALS cccccccssssesesessseses 


Petroleum retining and related industries 


Rubber Product Seccccccccesesesassesesese 


Stone, clay, and glass pruduct 


PLAMATY MOL ALS ce cee eee reser eeeeeeneeeeee 


Ferrous metals and product Secesecevecss 


Nonterrous metals and product Seccecess 


rabricated Metal Product Seccceseseseesses 


MACHINE TV ccc cee ees eeseseeeeeseeseseseees 


ttice, computing, and accounting mach 
Jther machinery, except @lectlricadlesee 


Electrical EQuipMENleccccecsscsesseseess 


Radio and TV receiving equipment......- 


COMMUNI CATLON CQUIPMOTL ss ceee cere esee 
LLECLFONLC COMPONENESecsceceeseeesnees 


Uther electrical equipment. .ccescesees 


Motor vehicles and motor vehicles equipme 
ther Cransportalion equipmentescecceees 
Aircraft and MissileSccscccccscsscsesesss 


Protessional and scientific instruments. 


scientitic and mechanical measuring inst 


iptical, surgical, photographic, and 


DNSETWUMOCNE Be cee e eres eee eee eeeeeee 


ther manufacturing industries. cccescces 


Nonmanutacturing industries. cccccesceses 


‘Not separately available but included 


SUURCE : National Science Foundation. 
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fable 5-59. R&D scientists and engineers per 1,000 employees by industry and size of company: 


1963 


1975 


1977 


Industry and size of company SiC code 
Distribution by iadustry 

TOE. cccccsveccccccceccccscescesccssesesessesesesescees | ceocescecceceeceees 

Food and Kindred PproductS.cccscccsesresevesessesssessesssesess 20 
Textiles and Apparel. cccccccscccecccecscescesessesssesessseses 22,23 
Lumber, wood products, and furnitures cceccncccsccesesesssecess 24,25 
Paper and allied product S.cccccescceccensevesessessesssseseses 26 
Chemicals and allied productS.cscccscccccnesessvessesesesscsess 28 
Ladustrial Chemical seccccccccsccseccsesesencsssesessssssesus 281-82 ,286 
Drugs ANd MEDICINES. .cceccesecsecccsessssessssevesseresssess 283 
Uther chemi calsessccccccccccccsesecccsccesescceesncceeseecses 284-85 ,287-89 
Petroleum refining and related indusStriesS...csccccccccescesess 29 
Rubber Produce cccccccwcccssesesessssesssssssesssssesessesese ww 
Stone, clay, and ZlasSsS PrOduclS.cencccsccesesssssssseseseseses 32 
PFiMaTy METALS. cccccreccesesesesesseeeseesessessssseseseeesess 33 

2 
Ferrous metals and Product’S cssscseseer sesesssssssecssseses 331-32, 3398-99 
Nonterrous metals and epednsRGccccees 1c veeccnoscscececcoose 333-36 
Fabricated metal ProductS.coscccscccscceseesseeussesessseseees 34 
MACHINETYsccccccccesesecsessesesesssseseseesseeesesseeeesetese 35 
Office, computing, and accounting machinesS....ssseceecoesess 357 
Uther machinery, except Clect ricale cescescvesssesesvsssseses 351-56, 358-59 
Electrical CQuiPpMENl.cccccccesresesesessssessssessesessesesees I) 
Radio and TV receiving equipment...csccccsecessseeesesseeees 365 
COMMUMICATLON CQUIPMENLs cece ereeeeeevereseeesesseeeseeesees Jo6 
ELECETOMNIC COMPOMENES. ccccccesereseessesesssessesseeseese eee 367 
Other elect Tical OQuipMENtsccsscceccrcsesesesesesesseseesese 36 1-64, 369 
Motor vehicles and motor vehicles equipment..ccsccesessseveses 371 
Uther CLaNSPOTT AL iON |QuIPMENE.ccceccesesesseseseveseeeesevees 5373-75,379 
AiCcraft and MISSILES. ccccccccscccceccesesesesssesssesescesess 372,376 
Professional and scientific INSCrUMENEGescccccsecesesseseseses 16 
Scientific and mechanical measuring iNSCrumentS...cceceecces 381-62 
Uptical, surgical, photographic, and other instruments...... 463-87 
Other manufacturing INduSt CieS.cccccsecccesssssseseessseessess 21,27,31,39 
N tac 4 O7=37,41-67,737, 
NWOMMANUTACTUTL MM LONGUSGLTLOSs cece eee e eee neon eeeeeeeeeeeeeeeee 739,807,891 
‘istribution by size of company 
(based on number of employees) 

LOSS CNAN 1 OU cs ce cere reese reece eee eee eee eeeseeseeeeeeeeeees Tree eeee eT 
L, JOU CO GD GIG c cc ceress eres e se eeeee eee eeeeseesesessssesesesees TERETE ELELLL LS 
D VOU CO GD, PWV e ce wees ssseeeeesee eee esses eeeeeeeseesessESeseses | SHESSESEHESEEEEEES 
LU VUU CO 26, FIV ccc ceesiseseeeese sees sess sesseesseeseseeeese TELTTTILILIT TT eee 
2D, JW OF MOTSs coca sees e esses eee ee SESS SEH OEE TEES EEHEEEEEEEESS | SHEESH SESE EEEEEES 


Note: The number of R&D scientists and engineers tor 1982 is derived by dividing the arithmetic mean 
activities in March 198i. Similar procedures were used in earlier years except 1967 


tigures. 


i 
Not separately availabie but included in total. See general notes. 


“SIC codes 3396 and 3399 included in the nonferrous metals products group tor 1956-63. 


Vata not tabulated at this level prior to the 19/72 survey. 
vata not tabulated at this level prior to the 1977 survey. 
Included in the other electrical equipment group for 1958-63. 


SOURCE: National Science Foundation. 
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Table 8-69. Total and company R&D funds per emplovee by size of companv: 944, 196) s-4 1972-83 


mi T 
Size of company | | | | | | 
(based on nurber of | | | | 
emp lovees ) 1963 | 1967 | 1972 | 1973 1974] 1975] 1976 1977 1978 1979 aoe 198) 19R? 19R3 
j L 
| Total R&D funds per employee 
_— T ’ 
Totalecrsccccccses $1,110 | $1,180 | $1,306 | $1,468] $1.62 $1,728 | $1,912 $2,077} $2,240] $2,453] 52,576 | $3,010] $3,719] $4,122 
| } | | j ' 
Less than 1,000.......- 520 | 660 | 892 | 863 | 1,010] 1,063] 1,139] 1,051) 1,123] 1,254 1.418 | 1,634/ 1,732] 2,256 
1,000 to 4,999, .ceceees 58U $70 | 757 | 758 | 791 786 852 963] 1,066] 1,321] 1,326) 1,596] 1,790 2,179 
$,000 to 9,999. .ccccecce 560 7% | 790 | 879 980 1,138 1,261 1,143 1,102] 1,332 1,668) 1,883 2,962 
| | | 
10,000 to 24,999....e<. 1,310 670 | 781 | 773 R37 920 1,041 1,215 1,407] 1,569} 1,748 2,045 2,469 2,758 
* 
25,000 OF MOTe..ccceces . 1,962) 2,127] 2,421 2,644) 2,829) 2,994] 3,065 3,614 3,594) 4,193) 5,502 5,864 
; | | Se J : | 
Company R&D funds per emplovee 
| T 
Total. coccccccese $470 $580 $818 | $905 | $1,040 $1,112] $1,233) $1,347 $1,487 | $1,650 | $1,764 | $2,059 | $2,534 | $2,795 
. vess than 1,000........ 360 420 579 580 657 810) 893 879 933) 956) 1,176) 1,333] 1,381] 1,745 
1,000 to 4,999. .ccccees 340 370 oq 540 572 642 499 790 R4) 919; 1,198 1,311 1,903 1,832 
5,000 to 9,999. ...eeee 420 609 663 729 749 | 921] 1,004 989 | 987) 1,968) 1,323) 1,551] 1,691 
10,000 to 24,999. .esee- $20 660 $57 598 | 688 79) R42 927 1,977 1,237) 4,414 1,675( 2,925 2,245 
25,000 or MOTCceseeeeece 1,959 1,204 | 1,432 1,519] 1,651 1,781 1,873 | 2,271) 2.273 2 641 | 4,404 3,64 
de 


Note: Averages were derived by dividing total and company R&D funds for a calendar year bv emplovment figures for March of that vear. 


SOURCE: National Science Foundation. 
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NATIONAL SCIENCE FOUNDATION 
WASHINGTON DC 20550 


nsf 


OFFICE OF THE 
DIRECTOR 


RD-1 Letter 


Cear Respondent: 


The National Science Foundation requests your company's 
participation in its 1983 Survey of Industrial Research and 
Development by completing the enclosed questionnaire and 
returning it to the U.S. Bureau of the Census. 


This survey is the only source of detailed information on U.S. 
industrial firms’ performance of research and development, which 
accounts for nearly 70 percent of total U.S. R&D expenditures. 
Thus, it is important that data from every company are included 

so that the survey results will be accurate and complete. Enclosed 
are preliminary findings from the 1982 survey. 


Approximately 3,500 persons representing industry, government, and 
the academic community receive the results of this 2&0 survey 
each year. In addition, the Foundation received nearly 500 
requests for information from this survey last year; over one- 
third of these inquiries were from individuals employed by 
industry and trade associations. We have been informed that 
company personnel use the data in assessing and planning their 
own firms' R&D programs. About 150 requests were received from 
officials representing Federal agencies. The information 
provided by the survey is essential to governmental decision- 
makers responsible for evaluating this country's scientific 
research effort and for formulating effective public policies 
and programs to strengthen industry's role in scientific and 
technological innovation. Other inquiries were received from 
researchers at colleges and universities, from consultants (many 
working for companies), and from the press. 


This year we are asking you to complete the biennial “long form" 
which was the standard annual form until 1978. In that year, 

we began to use a "Short form" in alternate years in an attempt 
to lessen your reporting burden. Your response to the complete 
set of questions for 1983 is needed so that national time series 
data can be maintained and improved. 


sete? 12-08-83 70 


Your company's responses are kept confidential--the Foundation 
receives thy data from the Census Bureau only after they have 
been aggregated by individual industries. Inquiries regarding 
the conacuct of the survey should be directed to the U.S. 
Department of Commerce, Bureau of the Census, Industry Division, 
Washington, D. C. 20233. 


We appreciate both your past and continuing participation in 
this survey. If you desire a copy of the published report 
or would like to offer a suggestion for improving any aspect 
of the survey, please contact Dr. Charles E. Falk, Division 
Director, Division of Science Resources Studies. Room L-602, 
National Science Foundation, Washington, D. C. 20550, 


Sincerely yours, 


F lueud Y nay — 


Cdward A. Knapp 
Director 


Enclosures 
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NATIONAL SCIENCE FOUNDATION 
WASHINGTON DC 20550 


nsf 


OFFICE OF THE 
OIRECTOR 


RD-1A Letter 


Dear Respondent: 


The National Science Foundation requests your company's 
participation in its 1983 Survey of Industrial Research and 
Development by completing the enclosed questionnaire and 
returning it to the U.S. Bureau of the Census. 


This survey is the only source of detailed information on U.S. 
industrial firms' performance of research and development, which 
accounts for nearly 70 percent of total U.S. R&D expenditures. 
Thus, it is important that data from every company are included 

so that the survey results will be accurate and complete. [Enclosed 
are preliminary findings from the 1982 survey. 


Approxima'« , »,°'00 persons representing industry, government, and 
the acad’'': comiynity receive the results of this R&D survey 

each yea: [, acdition, the Foundation received nearly 500 
requests ~ nf ¢mation from this survey last year; over one- 
third of th inquiries were from individuals employed by 


industry and trade associations. We have heen info-med that 
company personnel use the data in assessing and planning their 
own firms' R&D programs. About 150 requests were received from 
officials representing Federal agencies. The information 
provided by the survey is essential to governmental decision- 
makers responsible for evaluating this country's scientific 
research effort and for formulating effective public nolicies 
and programs to strengthen industry's role in scientific and 
technological innovation. Other inquiries were received from 
researchers at colleges and universities, from consultants (many 
working for companies), and from the press. 


Your company's responses are kept confidential--the Foundation 
receives the data from the Census Bureau only after they have 
been aggregated by individual industries. Inquiries regarding 
the conduct of the survey should be directed to the U.S. 
Cepartment of Commerce, Bureau of the Census, Industry Division, 
Washington, D. C. 20233. 


We appreciate both your past and continuing participation in 
this survey. If you desire a copy of the published report 
or would like to offer a suggestion for improving any aspect 
of the survey, please contact Dr. Charles E. Falk, Division 
Director, Division of Science Pesources Studies, Room L-€02, 
National Science Foundation, Washington, D. C. 20550. 


Sincerely yours, 


Chua bucgp 


Edward A. Knapp 
Director 


Enclosures 
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UNITED STATES DEPARTMENT OF COMMERCE 
Bureau of the Census 
Washington,0.C. 20233 


RD-1-L1 (1983) 
(10-12-83) 


OFFICE OF THE DIRECTOR 
January 6, 1984 


RD-1 Letter 


FROM THE ACTING DIRECTOR 
BUREAU OF THE CENSUS 


The Bureau of the Cersus conducts the ‘Survey of Industrial Research and Development” 
under sponsorship of the National Science Foundation. These measures of research 
and development expenditures by industry are important in analyzing and forecasting 
long-term economic growth, investigating productivity determinants, formulating tax 
policy recommendations, and comparing individual research performance against 
industry averages. 


We are enclosing your report form and file copy ior the “Survey of Industrial Research and 
Development During 1983" (RD-1). We also are enclosing an instruction manual to assist 
you in completing the report and a letter from the National Science Foundation, which 
sponsors this survey, describing the importance of the survey results. 


To reduce response burden, we alternate between a “‘long’’ and a ‘’short’’ form every other 
year. The “long” version is being used for 1983. This report form is basically unchanged 
from the 1981 version. 


Please read the instruction manual carefully, since it provides guidelines for reporting. 
We recognize that book records for particular items may not be maintained. In such cases, 
carefully prepared estimates are acceptable. 


This report is authorized by law (Title 13, United States Code). Items 2A and 2B and 
Columns 2 and 4 of Item 5C are part of the basic statistical program of the Bureau of 
the Census for manufacturing companies, and reporting of these items is mandatory. 
Response to the remainder of the inquiries is voluntary; however, your cooperation is 
needed to make the results of the survey comprehensive and accurate. By Section 9 of the 
same law (Title 13), your report to the Ceri*us Bureau is confidential. |t will be seen only 
by sworn Census Bureau employees and used only for statistical purposes. The law also 
provides that copies retained in your files are immune from jegal process. 


Requests for copies of the resulting publication or any questions concerning this survey 
should be directed to Mr. William Starr of our Industry Division on (301) 763-5598. 
We appreciate your past cooperation in this important survey and look forward to your 
continued participation. 


Sincerely, 


MA nway 


C. L. KINCANNON 


Enclosures 
“ W &6 GOVERNMENT PRINTING OFFICE 19n” 759 009/123 
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UNITED STATES DEPARTMENT OF COMMERCE 
Bureau of the Census 
Washington, D.C. 20233 


RD-1A-L1 (1983) 
(9-30-83) 


OFFICE OF THE DIRECTOR 


RD-1A Letter 


FROM THE ACTING DIRECTOR 
BUREAU OF THE CENSUS 


The Bureau of the Census conducts the ‘Survey of Industrial Research and Development” under 

sponsorship of the National Science Foundation. These measures of research and development 
expenditures by industry are important in analyzing and forecasting long-term economic growth, 

investigating productivity determinants, formulating tax policy recommendations, and comparing 
individual research performance against industry averages. 


Under a contract with the National Science Foundation, we are surveying a supplemental panel 
for 1983. This panel includes the smaller research and development performers. 


We have enclosed copies of Form RD-1A, “Survey of Industrial Research and Development During 
1983,” and a letter from the National Science Foundation that emphasizes the survey’s importance. 
The 1983 report on Form RD-1A should cover y cur entire domestic company. 


This report is authorized by law (Title 13, United States Code). Item 2 and Columns 2 and 4 of 
Item 4A are part of the basic statistical program of the Bureau of the Census for 
manufacturing companies, and reporting of these items is mandatory. Response to the remainder 
of the inquiries is voluntary; however, your cooperation is needed to make the results of the survey 
comprehensive and accurate. By Section 9 of the same law (Title 13), your report to the Census 
Bureau is confidential. It will be seen only by sworn Census Bureau employees and used only for 
statistical purposes. The law also provides that copies retained in your files are immune from 

legal process. 


We thank you for your cooperation in this survey. Requests for copies of the resulting publication ’ 
or any questions concerning the survey should be directed to William Starr of our Industry 
Division on (301) 763—5598. 


Sincerely, 


C.L. KINCANNON 


Enclosures 
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RD-1-F 1 U.S. DEPARTMENT OF COMMERCE 
BUREAU OF THE CENSUS 
(124-83) 


COMPANIES’ OWN R&D FUNDING ROSE 14% 
NURING 1982 DESPITE RECESSION 


@A 14% current-dollar increase in companies’ own funding of research and development (R&D) 
programs combined with a 2% drop in net sales to produce the largest single-year increase in the 
company R&D funds/net sales ratio in the 25-year history of this data series. Company funds as a 
percent of net sales, which has ranged between 2.0% and 2.2% for more than a decade, soared to 
2.6% in 1982. Industry officials attribute this increase to a recognition of research and development 
as one of companies’ principal sources for future growth and to the R&D incentives provided by the 
1981 Economic Recovery Tax Act. 


®@Together, company and Federal funds for industry-performed research and development totaled 
nearly $60 billion, 15% above the 1981 level. In constant 1972 dollars, the increase was 8%, signif- 
icantly higher than the 5.5% average annual growth rate registered between 1975 and 1981. 


@increased R&D contracts from the Department of Defense was the primary factor in the 16% rise 
(9% after adjustment for inflation) in Federal R&D funding of industrial research and development 
reported for 1982. Over one-half of the $19 billion received from Government sources went to 
companies in the aircraft and missiles industry, largely to develop military aircraft and advanced 
weapons systems. 


@Energy-related research and development continued to decline relative to industry’s total R&D 
expenditures, falling from a high of 10% in 1979 to 7% in 1982. R&D expenditures in this area 
remained at $4.2 Vulion for the third straight year. 

@The increase in real R&D expenditures was accompanied by a comparable increase in the employ- 


ment of R&D scientists and engineers. Their numbers, in full-time-equivalent terms, increased 7% 
in 1982 to 550,000, led by a 10% increase in aircraft and missiles firms. 


HRHERKRAKAR 


These data are based on preliminary findings from the 200 largest R&D-performing companies 
reporting in the 1982 Survey of Industrial Research and Development. 
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U.S. DEPARTMENT OF COMMERCE 
Form RD-1 (1) BUREAU OF THE CENSUS 


COLLECTING AND COMPILING AGENT FOR 


THE NATIONAL SCIENCE FOUNDATION 
WASHINGTON. DC. 20233 


INSTRUCTIONS FOR SURVEY OF INDUSTRIAL RESEARCH 
AND DEVELOPMENT DURING 1983 


Outline of instructions Page 


GENERAL 
Information about reporting: Additional forms .................... 20222 ee eee eee 2 
Companies new to survey ............- 2... eee eee eee 2 
re eee 2 
Revision of figures .......... 2... 0.2 ee eee ee eee . 2 
Coverage — reported unit, period, geographic area ........ 2.22. 2 ee ee 2 


Section | — GENERAL COMPANY DATA .................... 22. ccc eee eee eee 2 
Item 2 — Sales and Employment for Company ................. 2.22.22 e eee eee ee ee eee 2 
DEFINITION OF RESEARCH AND DEVELOPMENT ........................ 222 eee eee ees 2 


Section I] — RESEARCH AND DEVELOPMENT PERFORMED WITHIN 
THE COMPANY IN THE UNITED STATES ....................0.2.0.00002..202044.. 


Item 4 — Number of Research and Development Scientists and Engineers ......................... 
Cost or Receipts for Research and Development Performed Within the Company by Source of Funds ...... 
ED ane eee eee eee SOdeseSSSCEEEETEHOSECO CERES OOT ERO RESO EEEROS OH OOO Hees 
Item 5A — Basic Research .............. 2.0000 ee eee ee ee eee 
Item 5B1 — Applied Research ............. 20.20.0000 2 ce ee ee eee eee 
Item 5B2 — Development ........... 0.000. ee eee ee eee eee eee eee eee 
Methods of Estimating Research and Development by Major Type ......................02-0-000 
EEE 6 005.060 00050006 SoCo e eee eee HERE EDE EHEC EEE EH ROR OEseeeeeneeeser 
Item 5 — Column 2, Federal ............ 20... 000 ee ee ee eee ee eee eens 
item 5 — Column 3, Company and Other, except Federal...........2.2.00. 0.0.0... c eee eee 
Item 5€ — Funds Budgeted for 1984 ........... 20.20.00. ee eee 
Item 6 — Cost of Research and Development by Principal Federal Agency ......................... 
Item 7 — Cost of Research and Development by Major Type of Expense ............................ 
Item 8 — Fields of Basic Research ........... 2.0.0.0 0c ee ee eee eee 
Item 9 — Applied Research and Development by Product Group ...........................0.04.4 
Item 10 — Costs of Research and Development Performed Within the Company by State .............. 
Item 11 — Research and Development by Functional Category .................... 200.0200 eee 


ooonoagagagrgagaga bi ada oa WW W 


Section lil — REPORTING OF RESEARCH AND DEVELOPMENT PERFORMED OUTSIDE 
OF COMPANY WITH COMPANYFUNDS........... 1... eee 


Item 12 — Total Company Funds Spent for Research and Development Activities 
Performed Outside the Company Within the United States ..........................2.. 9 


Item 13 — Total Company Funds Spent for Research and Development Activities 
Performed by Foreign Affiliates Outside the United States .................0...0..00000. 


Section lV — RESEARCH AND DEVELOPMEF'T DISTRIBUTION BY SPECIALCATEGORIES.......... 
Item 14 — Product Versus Process Applied Research and Development .......................0004 
Item 15 — Total Company Funds Expended on Government Regulations .......................0.. 
Item 16 — Long- Versus Short-Term Research and Development Costs ........................0-. 
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GENERAL 


information About Reporting: Additional Forms — 
Reporting on this form may require that companies 
resort to the use of estimates in answering some of the 
questions. We are satisfied, however, that the 
comparability of data among companies with research 
and development programs is sufficient to develop 
meaningful totals and measures of changes from year 
to year. 


if you require additional copies of the form, write to the 
Bureau of the Census, 1201 East Tenth Street, 
Jeffersonville, Indiana 47132. If you have any 
questions regarding reporting of this form, write to the 
Bureau of the Census, ATTN: Industry Division, 
Washington, D.C. 20233, or call (301) 763—5598. 


Companies Reporting in Surv ey for the First 

Time — Companies not reporting in the 1982 survey 
should fill in the figures for both year. If the company 
had no expenditures for research and development, 
complete only “‘Item 2.’’ Enter ‘‘No R&D”’ in the space 
for remarks on page 2 of the form, sign, and return the 
form. 


Figures for Earlier Years are Preposted on the 
Form — If your company reported on form RD-1 for 
1982 certain figures from that form have been copied 
to the present form. Please describe in the ‘‘Remarks’’ 
section (page 3 of the form) the reasons for any 
substantial increases or decreases in the 1983 figures 
entered on this form when compared to corresponding 
1982 figures. Examples of such reasons are new 
government contracts, acquisitions, and disposals, 
revised accounting method, etc. If you acquired or 
disposed of a unit performing an important amount of 
research and development during the 2-year period, 
please identify the unit in remarks, and give the total 
ie ae of research and development accounted for by 
such unit. 


Revision of Earlier Year Figures — The 1982 figures 
should be revised if necessary to assure comparability 
with 1983 data. Please explain in remarks, any 
significant change in the 1982 figures. If your company 
did not report for 1982, fill in the figures for both years; 
however make no entry for items which were not on 
the original 1982 report form (dark shaded) 


Report for Your Entire Company — Research and 
development activities for your entire domestic 
company should be reported, including all subsidiaries 
and divisions of the company. If you desire to have 
subsidiaries report separately, please write to the 
Bureau of the Census and list your subsidiaries. 


Period Covered by Report — The figures reported 
should cover the calendar year if at all possible. 
However, fiscal year data are acceptable for all items 
except employment, provided your fiscal year ends 
between September and March. Please report 
employment figures (item 2B and 4) for the period 
identified in each of the items mentioned. 
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Geographic Area Covered — The data are intended to 
relate to business firms in the fields of manufacturing, 
minerals, and other economic areas which operate one 
or more establishments in one or more of the 50 States 
or the District of Columbia. 


> Section | — GENERAL COMPANY DATA 
> item 2 — Sales and Employment for Company — In 


item 2A, report the net sales and receipts of this 
company and its subsidiaries to customers outside the 
company. (Exclude domestic intra-company transfers 
and sales by foreign subsidiaries; however, include 
transfers to such foreign subsidiaries and export saies 
to foreign companies.) The reported figures should 
represent value f.o.b. plant after discounts and 
allowances and should not include freight charges; 
excise taxes should be excluded. In item 2B report the 
number of persons employed at the company in all 
activities in the 50 States or the District of Columbia 
during the pay period which includes the 12th of March 
1982 and 1983. This figure would be the same as that 
shown by the company in item 1 of Treasury Form 941, 
if the company filed one form 941 for the entire 
company. 


DEFINITION OF RESEARCH AND DEVELOPMENT 


Research and development includes basic and applied 
research in the sciences and in engineering, and design 
and development of prototype products and processes. 
For the purposes of this questionnaire, research and 
development includes activities carried on by persons 
trained, either formally or by experience, in the physical 
sciences including related engineering, and the 
biological sciences including medicine but excluding 
psychology, if the purpose of such activity is to do one 
or more of the following things: 


1. Pursue a planned search for new knowledge, 
whether or not the search has reference to a specific 
application. 


2. Apply existing knowledge to problems involved in 
the creation of anew product or process, including 
work required to evaluate possible uses. 


3. App! existing knowledge to problems involved in 
the impro. © inent of a present product or process. 


Research and development includes the activities 
described above whether assigned to separate research 
and development organizational units of the company 
or carried on by company laboratories and technical 
groups not part of a research and development 
organization. We recognize that the reporting activities 
of such latter groups will require the use of estimates 
for some of the questions. 


Activities to be Excluded From Research and 
Development — Research and development for 
purposes of this survey does not include quality control, 
routine product testing, market research, sales 
promotion, sales service, research in the social sciences 
or psychology, or other nontechnological activities or 
technical services. 


More specifically, exclude from research and 
development such nontechnological activities as 
market research, including statistical surveys of 
product acceptance, estimates of market size, and 
studies of channels of distribution; and market 
development, including the sale of either old or new 
products to obtain acceptance of them in new outlets; 
economic research and other research in the social 
sciences; and legal work in connection with patent 
applications and litigation, and the sale of licensing of 
patents. 


Also exclude from research and development such 
technical services as: quality and quantity control 
tests and analyses, troubleshooting in connection with 
breakdowns in full-scale production, including related 
analytical work; technical plant sanitation control; 
work required for minor adaptations of a specific 
product to meet the requirements of a specific 
customer, including installation and servicing in a 
customer's plant; engineering and other technical 
service furnished in accordance with agreements to 
licensees outside the company; aid furnished by the 
research and development organization to 
manufacturing divisions to enable them to operate in 
accordance with previously determined formulas, 
standard practice instructions, or finished product 
specifications; aid furnished to develop advertising 
programs and to promote or demonstrate new products 
or processes, including the cost oi material furnished 
for trial or demonstration; assistance in preparation of 
speeches and publications for persons not engaged in 
research and development; and experimental work 
performed at the request of the patent division to 
provide information needed during the prosecution of a 
patent litigation. 


> Section Ii — RESEARCH AND DEVELOPMENT 
PERFORMED WITHIN THE COMPANY IN THE 
UNITEL* STATES 


\% Item 4 — Research and Development Scientists 
and Engineers — Scientists and engineers for this 
survey are defined as all persons engaged in scientific 
or engineering work at a level which requires a 
knowledge of physical or life sciences or engineering or 
mathematics, equivalent at least to that acquired 
through completion of a four-year college course with a 
major in these fields, regardless of whether they held a 
college degree in the field. 


As in the past, the figure on R&D scientists and 
engineers will be obtained primarily from two sources: 


1. Records on the number of scientists and engineers 
assigned to research and development. This source is 
satisfactory so long as the scientists and engineers of 
the unit are assigned to research and development on a 
full-time basis (i.e., no more than 5 percent of their 
time is spent on nonresearch and development). For 
example, for company laboratories performing only 
research and development, report the number of 
scientists and engineers on the rolls in January. For 
other units, use source 2. 


2. Figures on the proportion of total work time of 
scientists and engineers that is devoted to research and 
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development. For example, if the engineering 
department of a manufacturing plant had 60 scientists 
and engineers in January 1983 and one-fourth of the 
scientists’ and engineers’ time during that month was 
charged to research and development projects, the 
figure for the number of research and development 
scientists and engineers included for that unit would be 
15. 


Separate figures are requested on the number of 
scientists and engineers working on Federal and 
company and other research and development 
projects. Where research and development work for 
the Government and for the company is performed by 
the same group of scientists and engineers, it will be 
necessary to distribute the total number of such 
scientists and engineers according to the program, 
Federal or company, for which the research and 
development work was performed; i.e., to use the 
proportion of the total work time of research and 
development scientists and engineers that is devoted 
to Federal and company research and development 
programs, in order to distribute the total reported in 
item 4C. The resulting figures should be reported to the 
nearest work-year, in order to present a reasonable 
division of time assigned to Federal and company and 
other research and development programs. 


Please divide the requested figures into the related cost 
figures and check the resulting cost figure of research 
and development per scientist and engineer for 
reasonableness. 


Cost or Receipts for Research und Development 
Performed Within the Company by Major Type and 
Source of Funds — Include all costs incurred to 
support research and development, exclusive of capital 
expenditures, but including depreciation and overhead. 
If you perform research and development for others on 
contract, include the total charged for the work 
performed, including profit. 


The relevant costs usually include but are not limite“ to 
the elements listed below: 


1. Wages, salaries, and related costs. Material and 
supplies consumed (or purchased, if consumption 
figures are not available); utilities, such as telephone, 
telex, electricity, water, gas, and fuel; books and 
pe-iodicals; travel and entertainment costs and 
professional dues. 


2. Property taxes and other taxes (except income 
taxes) incurred on account of the research and 
development organization or on the facilities which the 
research and development organization uses. 

Insurance expense. Maintenance and repair, including 
the maintenance of buildings and grounds, depreciation 
on buildings, equipment, and vehicles; or rentals, if any 
facilities are leased. 


3. Company overhead. Estimate a fair share of the 
cost of any functions which support research and 
development activities. The basis and method of 
estimating overhead ~sts will depend upon company 
practice. The important point is to be sure that ail 
companies include an allowance for overhead. Items 
normally covered in overhead include the following: 


Personnel, including personnel, medical and safety 
departments, and employee or industrial relations 
department; accounting control and fiscal (Treasurer's 
office); procurement and inventory, including 
purchasing, receiving, inspection, storage, 
transportation, control, and issue of materials and 
supplies; other services, including legal, public 
relations, shopwork, analytical work, plant protection, 
rearrangement of facilities, drafting, printing, 
duplicating, transportation of material and personnel, 
maintenance of motor vehicles, messenger service, 
stenographic service, and photography; salaries and 
related costs of research executives not on the payroll 
of the research and development organization. 


Do not net your research and development 
expenditures by the amount of royalties received from 
either non-company organizations or company units; or 
the credits received for research and development 
work charged or “‘sold’’ to other departments or 
divisions of reporting company or to outside 
organizations. 


Types of Expense to be Excluded From Research 
and Development Costs — Exclude from the cost of 
research and development performed within the 
company the cost of research and development carried 
on for the company by noncompany research and 
development organizations of any kind; or fellowships, 
grants, and gifts to promote research and development 
or the study of the sciences and engineering. That part 
of company-held research and development contracts 
subcontracted to research and development 
organizations outside reporting company. All work that 
was done for your laboratories and other technical 
units by noncompany organizations which are not 
research and development organizations (for example, 
model construction by a noncompany model shop) is to 
be considered as a purchase of equipment, material, or 
supplies for the company research organization rather 
than as subcontracted research and development. 


Also exclude capital expenditures, royalties paid, 
patent expense, income taxes, or interest. Income from 
sale of products manufactured in the research and 
development organization if these were sold to bona 
fide customers. 


> item 5 — Research and Performed 
een OO SEER OY VIPS NEY SaNeS 


This item provides separate columns for reporting in 
1983 the costs of research and development in Federal 
contracts and subcontracts, and Company and Other 
research and development by the three types; basic, 
applied, and development. Definitions of ‘‘Federal,’’ 
and of ‘‘Company and Other’’ are provided below, after 
the definitions of types of methods for estimating the 
breakdowns by type. 


Types of Research — Breakdown the total reported in 
item 5 into the categories shown below: 


item 6A — Basic Research — Include the cost of 
research projects which represent original investigation 
for the advancement of scientific knowledge and which 
do not have specific commercial objectives, although 
they may be in the fields of present or potential interest 
to the reporting company. 


8) 


item 5B1 — Applied Research — Include the cost of 
research projects which represent investigation 
directed to discovery of new scientific knowledge and 
which have specific commercial objectives with 
respect to either products or processes. Note that this 
definition of applied research differs from the 
definition of basic research chiefly in terms of the 
objectives of the reporting company. 


item 5B2 — Development — include the cost of 
projects which represent technical activity concerned 
with nonroutine problems which are encountered in 
translating research findings or other general scientific 
knowledge into products or processes. Do not include 
routine technical services to customers or other items 
excluded from definition or research-development 
above. 


Methods of Estimating Research and Development 
Expenditures by Type — Many of the companies in 
this survey have accounts they believe substantially 
meet the definitions used in this survey for basic 
research, applied research, and development. In most 
cases, companies have found it possible to allocate 
their own accounts to these categories. 


lf your company does not keep records that meet or 
can be allocated to these specific categories, there are 
two principal ways to reduce the task of poviding the 
data requested. 


1. Isolate the projects that clearly fall in the 
development category. If your company fabricates 
products, such development activity will include the 
design, construction, and testing of prototypes and 
models. Some defense contracts typically call for 
several test models. If your company’s research and 
development frequently involves the development of a 
‘“‘process”’ as in chemicals and petroleum, such 
development activity would include operations beyond 
the bench scale, primarily the design and operations of 
pilot plants or semiworks. 


2. Isolate the organizationa! units which have research 
and development activities thai can be readily 
classified. If a company has *wo or more laboratories, 
the expenditures of some of these labcratories may be 
all classified in one or another type of esearch and 
development on the basis of the function assigned to 
the labora: ory. There are laboratories assigned only 
development type work. There are others engaged only 
in applied or basic research. If research and 
development work is done in production units as well 
as in various laboratories, the research and 
development work in the production units will generally 
be of a development type. 


The separate classification of clearly identified 
development operations, particularly in the industries 
producing expensive prototypes, will greatly reduce 
the balance to be distributed. The distribution will have 
to be estimated on the basis of a review of individual 
projects or on the basis of other summaries of the 
work. Please use the definitions for basic, applied, and 
development, as given above. If, despite these 
instructions, you feel that you are unable to distribute 
your research and development expenditures into 
groupings approximating the categories requested, 
please write to the Bureau of the Census describing 
your accounts and indicating your special problems. 


The Bureau may be able to make or obtain some 
suggestions that will be helpful in completing the report 
form. 


Types of Activity included in Development — The 
design and operation of pilot plants or semi-works 
plants so long as the principal purposes are to obtain 
experience and to compile engineering and other data 
to be used in evaluating hypotheses, in writing product 
formulas or in establishing finished product 
specifications, in designing special equipment and 
structures requird by a process, and in preparing 
operating instructions or manuals. The engineering 
activity required to advance the design of a product or 
a process to the point where is meets specific 
functional and economic requirments and can be 
turned over to manufacturing units. The design, 
construction, and testing of preproduction prototypes 
and models and ‘‘engineering follow-thorugh’”’ in the 
early production phase is included. 


The development of designs for special manufacturing 
equipment and tools is included but toolmaking and 
tool tryout are not included. The preparation of reports, 
drawings, formulas, specifications, standard practice 
instructions or operating manuals, and other media for 
transmitting to operating units information obtained 
from the above activities is included. However, the 
production of detailed construction drawings or 
manufacturing blueprints is not included. 


The question, ‘‘When does development end and 
production begin?’’ is often asked. If the primary 
objective is to make further improvements on the 
products or process, then the work comes within the 
definition of research and development. if, on the other 
hand, the product or process is substantially ‘‘set,’’ 
and the primary objective is to develop markets or to do 
preproduction planning, or to get the production 
process going smoothly, then the work is no longer 
research and development. 


Source of Funds — A separate column in item 5 is 
provided for each of the following: 


item 5, Column 2 — Federal — include the cost of 
work done on research and development contracts or 
subcontracts, and research and development portions 
of procurement contracts and subcontracts during the 
year. 


Do not inciude here, or elsewhere in the report, 
research and development contracts and the portions 
of procurement contracts that you subcontracted to 
other research and development organizations. To do 
so would cause duplication in the statistical totals 
derived from these reports. 


item 5, Column 3 — Company and Other — Include 
the cost of all company-sponsored research and 
development performed within the company. (Report 
company-sponsored research and development 
performed outside the company in item 12.) Research 
and development is performed by a few manufacturing 
companies for others than the Federal Government. 
Such research and development should be included in 
this column. 


In item 5E, report the expected or estimated cost 
of company-spon: ored research and development 


8] 


Sep co geteemas ee Se cenpany eas 
1984. 


column 2 of form RD-1) by Federal Agency — 
Companies reporting Federal research and 
development are asked to provid separate figures for 
the four categories of Federal agencies: Department of 
Defense, National Aeronautics and Space 
Administration, Department of Energy, and all other 
Federal agencies. In general, most companies 
performing large amounts of research and development 
for the Government will have one or more separate 
organizational! units charged with responsibility for 
most rederal contracts. Reporting of the requested 
data has been simplified for some companies by using 
the data available from the accounts of such units as 
the basis for the overall company figures on the number 
of scientists and engineers and the costs of Federal 
programs. For example, if 80 percent of the work for 
Federal agencies is performed by units with separate 
accounts, it should be reasonable to estimate the 
company totals on the basis of such figures rather than 
make special tabulations or separate estimates for each 
of the company units that may be doing some work on 
government research and development. 


> item 7 — Cost or Contract Value of Research and 


t Performed Within the Company by 
Major Type of E — The type of information 
requested here will be available for separate research 
and development organizational units or for companies 
with separate research and development accounts. It is 
not requested that special analyses be made of cost 
records where research and development and other 
functions are combined and if existing records do not 
yield estimates for this item, the item need not be 
completed. However, if most research and 
development is performed in units where summaries 
are regularly prepared by element of cost it should be 
possible to base the breakdown of research and 
development costs upon the records of such 
establishments. 


For wages and salaries report the gross earnings paid in 
calendar year 1983 to employees engaged in research 
and development, including dismissal pay, paid 
bonuses, vacation and sick-leave pay, and 
compensation in kind, and prior to such deductions as 
employees’ Social Security contributions, withholding 
taxes, group insurance, and savings bonds. (You 
should follow the definition of salaries and wages that 
is used for calculating the withholding tax.) Include 
salaries of officers in the research establishment(s). If a 
corporation; exclude payments to proprietor or 
partners, if an unincorporated concern. Exclude 
payments to members of armed forces and pensioners 
carried on your active payroll. (Scientists and engineers 
are defined on page 3, item 4.) 


For materials and supplies, report the delivered cost for 
all purchased materials consumed, whether received 
from other companies, withdrawn from inventory, or 
received from other establishments of this company. 


Item 7B — Materials and Supplies, and item 7C — 
Other Costs may be combined if a separate figure 
cannot be obtained or reasonably estimated from 
present accounts. 


a 


» Item 8 — Fields of Basic Research — The following 
definitions are supplied for fields included in the item: 


Engineering — Includes aeronautical, astronautical, 
chemical, civil, electrical, and mechanical engineering, 
and metallurgy and materials. 


Geological sciences — Includes geodesy, hydrology, 
geochemistry, seismology, soil sciences, etc. 


Atmospheric sciences — Includes aeronomy, 
weather modification, meteorology, etc. 


Biological sciences — Ali sciences, other than clinical 
medical sciences, which deal with life processes, 
including plant and animal sciences, bacteriology, 
pathology, microbiology, pharmacology, etc. 


Clinical medical sciences — All sciences concerned 
with the use of scientific knowledge for the 
identification, treatment, and cure of disease. Includes 
internal medicine, neurology, preventive medicine and 
public health, psychiatry, dentistry, pharmacy, etc. 


Other sciences — To be used for multidisciplinary and 
interdisciplinary projects which cannot be classified 
within one of the above primary fields of science. 


> item 9 — Research and Development by 
Product Group — Enter both Federal and total costs 
of Applied Research and Development by product 
group. Costs should be entered in the field or product 
group in which the research and development project 
was actually carried on regardless of the classification 
of the field of manufacturing in which the results are to 
be used. For example, research on an electrical 
component for a farm machine should be reported as 
research on electrical Also, research on 


machinery. 
refractory bricks to be used by the steel industry should 


be reported as research on stone, clay, glass, and 
concrete products rather than primary ferrous metals, 
whether performed in the steel industry or the stone, 
clay, glass, and concrete industry. 


Research and development work on an automotive 
head lamp would be classified in group 25, regardless 
of whether performed by an automotive or electrical 
company. Fields of Applied Research and Development 
are listed below. For those companies familiar with the 
Standard industrial Classification, the 1972 SIC 
number or numbers are given after each title. Note, 
however, that the SIC definition here applies to the 
field of research and development effort, and not 
necessarily to the field in which your company’s 
manufacturing output is classified. 


Product Group 


1. Atomic Energy Devices — Applied Research and 
Development on atomic energy devices should be 
included with research and development as classified 
in the categories listed on lines 2— 33. Examples of the 
fields of research and development activities on atomic 
energy devices and the product groups in which such 
activities should be reported are as follows: 


Activity Group 


Radioactive isotopes and other 
radiation sources ................ 4 
Partially fabricated reactor fuel element 
materials and control rods ......... 12 
Nuclear reactors .................. ) 
Reactor components and equipment .. . 
Core structurals (barrels, cans, boxes, 
plates, etc.) .................. 
Heat exchangers and condensers .... . 
eee 14 
Complete reactor fuel elements and , 
control rods for use in: 
Propulsion ..............5.-.. 
Power plants ................. 
Other .......... enoaneeeaer 


Fuel handling equipment ............ 5 
Control rod drive mechanism and 
components for: 
Power plants ................. 
Propulsion .................. > 20 


equipment -eeeeeactarteeeseees 
error TT TT rrr y, 
Accessory instrumentation for reactor 
control .............22200005- 22 
Atom smashers (particle accelerators) . . 24 
Hot laboratory equipment ........... 
Special instrumentation ............ 31 


2. Foods and Kindred Products (SIC 20) — Foods 
and beverages for human consumption and certain 
related products, such as vegetable and animal fats and 
oils, prepared feeds for animals and fow's. 


3. Textile Mill Products (SIC 22) — Mill preparation 
of fibers and mili manufacture of yarn, thread, braids, 
twine, and cordage; manufacture of broad and narrow 
woven fabric, knit fabric, carpets and rugs from yarn; 
dyeing and finishing fiber, yarn, and knit apparel; 
coating, waterproofing, or otherwise treating fabric; 
the integrated manufacture of knit apparel; and other 
finished articles from yarn; the manufacture of felt 
goods, lace goods, bonded fiber fabrics, and 
miscellaneous textiles. 


4. Basic Industrial Inorganic and Organic 
Chemicals (SIC 281 and 286) — Includes radioactive 
isotopes and other radiation sources. 


5. Plastics Materials and Synthetic Resins, 
Synthetic Rubber, Synthetic and Other Manmade 
Fibers Except Glass (SIC 282) — Exclude glass. 


6. Drugs (SIC 283) — Medicinal chemicals, biological 
and botanical products, and pharmaceutical 
preparations. 


7. Agricultural Chemicals (SIC 287) — Fertilizers, 
agricultural pesticides, and other agricultural 
chemicals. 


8. Ali Other Chemicals (balance of SIC 28) — 
Explosives, soaps, glycerins, detergents and cleaning 
preparations, paints and varnishes, toilet preparations, 
and miscellaneous chemical products. 


9. Petroleum Refining and Extraction, and Natural 
Gas (SIC 13 and 29) — Exclude geological and 
geophysical exploration activities. 


10. Rubber and Miscellaneous Plastics Products 
(SIC 30) — Fabricated rubber such as industrial and 
mechanical rubber goods and fabricated plastics 
products. 


11. Stone, Clay, Glass, and Concrete Products 
(SiC 32) — Ceramics, glass, clay products, abrasives 
and asbestos products, cement, stone products, 
concrete products, and other nonmetallic mineral 
products. 


12. Primary Ferrous Products (SIC 331, 332, 
3462, and 3399) — Products of blast furnaces, steel 
works, rolling and finishing mills, iron and steel 
castings and forgings. Includes partially fabricated 
reactor fuel element rnaterials and control rods. 


13. Primary and Secondary Nonferrous Metals 
(balance of SIC 33 and 3463) — Primary and 
secondary smelting and refining of nonferrous metals; 
rolled, drawn, and extruded nonferrous metal products, 
Castings and forgings. 


14. Fabricated Metz Products (SIC 34 except 
3462, 3463, and 34.8) — Tinware, hand tools, 
nonelectric heating apparatus, fabricated structural 
metal products, metal stampings, fabricated wire 
products, etc. Includes: nuclear reactors; reactor 
components and equipment; core structurals (barrels, 
cans, boxes, plates, etc.); heat exchangers and 
condensers; valves; complete reactor fuel elements 
and control rods for use in: prapulsions, power plants, 
and other systems; atomic waste casks. 


15. Engines and Turbines (SIC 35~) — Steam 
engines, steam, gas and hydraulic turbines, diesel and 
other internal combustion engines, n.e.c. 


16. Farm and Garden Machinery and Equipme:*t 
_— 352) — Farm machinery, including tractors for 
arm use. 


17. Construction, Mining, and Material Handling 
Machinery and Equipment (SIC 353) — 
Construction; mining, and oil field machinery and 
equipment, elevators, conveyors, hoicts, industrial 
trucks, tractors, trailers, and stackers. 


18. Machinery and Equipment (SIC 


354) — Machine tools, dies, machine tool accessories, 
rolling mill machinery, power driven hand tools, wire 
fabricating machinery and equipment, and automobile 
maintenance machinery and equipment. 


18. Office, , and Accounting Machines 
(SIC 357) — Typewriters; electronic computing 
equipment; calculating and accounting machines; 
scales and balances (except laboratory); and other 
computing and office machines. 
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20. Other Machinery, Except Electrical (balance 
of SIC 35) — Special industrial machinery, except 
metalworking, such as food products machinery, 
textile and paper industries machinery, general 
industrial machinery and equipment, and miscellaneous 
machinery except electrical. Includes atomic fuel 
handling equipment; control rod drive machanism and 
components for: power plant, propulsions; 
pressurizers. components and auxiliary equipment; 
pumps. 


21. Electric Transmission and Distribution 
Equipment (SIC 361 and 3825) — Electric measuring 
instruments and test equipment, power, distribution 
and specialty transformers, switchgear and 
switchboard transformers, etc. 


22. Electrical industrial Apparatus (SIC 362) — 
Electric motors and generators, motor starters and 
controls, welding apparatus, carbon and graphite 
brushes, electrodes, capacitors, condensors, and 
rectifiers. Includes accessory instrumentation for 
reactor control. 


23. Radio and Tele vision Receiving Sets, Except 
Communication Types (SIC 365) — Radio and 
television receiving sets, except communication types 
and phonograph records. 


24. Electronic Components and Accessories, 
Communications Equipment (SIC 366 —67) — 
Electron tubes,cathode ray tubes, resistors-capacitors, 
transformers and other components for electronic and 
products, solid state electronic devices, and telephone 
and telegraph apparatus. Also includes electronic 
guidance control subassemblies, radar and radio 
equipment, and electronic sighting devices. Includes 
atom smashers (particle accelerators). 


25. Other Electrical Machinery Equipment and 
Supplies (balance of SIC 36) — Household 
appliances, electric lighting and wiring equipment, and 
miscellaneous electrical machinery equipment and 
supplies. 


26. Missiles (SIC 376) — Including frames or 
structures, launching and handling support equipment 
and work on the missile system as a whole. Electronic 
guidance control subassemblies and radar should be 
included in group 24 above. Rocket motors should be 
included in group 28 below. 


27. Space Vehicles (SIC 376) — Including frames or 
structures, launching and handling support equipment 
and work on the space vehicle as a whole. 


28. Aircraft and Parts (SIC 372) — Piloted and 
unpiloted aircraft and parts of all types, including 
engines and auxiliary equipment such as landing gear, 
deicing equipment, and other auxiliary equipment 
specifically adopted for aircraft. Radar and radio 
equipment and electronic sighting devices should be 
included in group 24 above. Aeronautical instruments 
should be included in group 31 below. 


29. Motor Vehicles and Equipment (SIC 371) — 
Applied research and development related to motor 
vehicles, including automobiles, trucks, busses, and 


special purpose motor vehicies such as ambulances, 
fire engines, personnel carriers, amphibian motor 
vehicles, and truck and automobile trailers, and to 
motor vehicle equipment and parts (exclude batteries, 


tires, engine electrical equipment, etc.) 


30. Other Transportation E (balance of 
SIC 37) — Shipbuilding, boatbuilding, and repairing, 

railroad equipment, motorcycles, bicycles, and parts, 
etc. 


31. Measuring, Analyzing, and Controlling 
Instruments, , Medical and Optica! 
Goods; Watches and Clocks (SIC 38 except 
3825) — Engineering, laboratory, and scientific and 
research instruments, instruments for measuring, 
controlling, and indicating physical characteristics. 
Optical instruments and lenses, surgical, medical, and 
dental instruments; fire control apparatus; ophthalmic 
goods, photographic equipment; and watches, clocks, 
etc. Includes hot laboratory eqipment, and special 
instrumentation. 


32. Ordnance, Except Missiles (SIC 348, 3795) — 
Artillery, small arms, ammunition, tanks, and parts, 
etc. 


> item 10 — Cost of Research and 


Development 
Performed Within the Company, by State — List the 
States in which your research and development 
laboratories or facilities are located and report the cost 
of research and development for each State. It is not 
intended that information reported reflect individual 
assignments outside the home State of the particular 
research staff. As much as 10 percent of the total may, 
if desired, be reported as ‘‘Not distributed by State."’ 


> item 11 — Research and Development by 
Functional Category 


Energy Research and Development — Include all 
R&D spending whose purpose is to increase energy 
resources or capabilities, including the development of 
energy equipment. Some R&D spending is for joint or 
multiple purposes. In these instances, estimate and 
report the portion of cost incurred due to the energy 
purpose. Energy R&D can include costs of R&D 
projects (both product and process) on expioration, 
extraction transportation, processing, storage, 
generation (including conversion), distribution, 
conservation, etc., of present, new, or improved forms 
of energy. Record energy R&D spending according to 
type of energy. 


Coal R&D activities are to be assigned into three sub- 
categories. ““Synthetic fuels” includes programs 
designed to convert coal to gaseous and liquid 
products. *’Mining”’ is composed of programs for 
developing equipment and techniques to improve the 
productivity and recovery rates of coal mining. 


“Conservation and utilization” includes R&D 
activities undertaken to reduce consurnption either at 
the point of energy use or in the transmission, 
transportation, storage, and conversion of energy. 
Examples of such are R&D undertaken primarily to 
reduce fuel consumption in manufacturing, to improve 


the efficency of transportation of energy products, or 
to produce an end product which is more efficient in 
energy Consumption. 


“All other energy” includes areas such as wind, 
waste, hydroelectric, etc. Also include in this category, 
(F), the development of energy equipment which 
cannot be readily classified in A to E. If the energy 
source is waste or any other area with pollution 
abatement aspects, consider carefully whether one of 
the purposes of the project is poliution abatement. 


In a limited number of cases, the separation of joint 
(multiple) costs which is encouraged in the preceding 
paragraph may not be feasible. In this circumstance, 
include total project cost if the primary purpose of a 
project is energy R&D; do not include any of project 
cost if the primary purpose of the project is other than 
energy R&D. 


Pollution Abatement Research and Develop- 
ment -- Pollution abatemen' R&D spending for the 
purpose of reducing or elimis:ating the emission of 
pollutants. As used here, abatement includes 
prevention, treatment, or recycling; pollution refers to 
the emission of pollutants to the outside of a firm’s (or 
household's) property or activities. Do not include R&D 
spending to contribute to environmental aesthetics, to 
increase equipment durability in corrosive 
environments, to conserve energy (include as energy 
R&D) and natural resources, or to increase employee 
comfort, safety, and health. 


There can be two types of pollution abatement R&D 
spending. In some cases, the only purpose of the R&D 
spending is pollution abatement. Examples are 
spending on projects to improve or design alternatives 
to electrostatic precipitators, wet scrubber systems, 
waste treatment systems, effluent monitoring devices, 
etc. In such cases, include the total expenditures on 
the R&D project. In other cases, pollution abatement is 
one of several purposes. Examples are spending on 
projects to imr,ove production processes or products 
and simultaneously reduce the emission of pollutants. 
Pollution asatement purposes could also be combined 
with other types of environmental control purposes 
such as energy conservation or employee safety and 
health. In all these instances, estimate and report only 
the portion of cost incurred due to the pollution 
abatement purpose. 


In a limited number of cases, the separation of joint 
costs which is encouraged in the preceding paragraph 
may not be feasible. In this circumstance, do not 
include any of project cost unless the primary purpose 
of the project is pollution abatement. When the primary 
purpose is pollution abatement, include the total cost in 
your answer. 


Do not include any of project cost as being for pollution 
abatement if expected pollution abatement benefits are 
incidental. Incidental benefits are those obtained at no 
extra cost. 


Show R&D spending according to the form of pollution 
being abated. For example, ‘‘air’’ has three 
subcategories, automotive emissions, electric power 
plant emissions, and all other, are included under ‘‘air."’ 
Automotive emissions includes all R&D efforts 


undertaken to reduce exhaust emissions from 
automobiles. Electric power plant emissions includes 
efforts directed toward reducing airborne emissions 
from electric power plants. All other includes efforts 
directed at removing sulfur oxide, nitrogen oxides and 
particulates, and other fossil-fuel pollutants from the 
atmosphere. Water should include R&D spending on 
water recirculation or thermal pollution abatement. 
R&D spending on waste ing devices should be 
included under ‘’solid waste,’’ and R&D spending on 
noise and radiation pollution abatement should be 
included under “‘other.’’ 


Section lil — RESEARCH AND DEVELOPMENT 
PERFORMED OUTSIDE THE COMPANY — (R&D 
not included in item 5) 


> item 12 — Total Company Funds Spent for 
Research and Development Activities Performed 
Outside the Company Within the United States — 
Report the amount of company funds spent for 
research and development performed outside of the 
company within the United States. This item includes 
contracts to outside organizations, but specifically 
excludes subcontracting of Federal Government or 
other company contracts. 


> 


> Item 13 — Total Company Funds Spent for 


by Foreign Affiliates 

Report the amount of research and development 

financed by the U.S. parent or its foreign affiliates 

performed in R&D laboratories, branch plants, 

— and subsidiaries located outside the United 
tates. 


This item excludes R&D activities performed in foreign 
affiliates financed by foreign governments or other 
outside organizations. 


NOTE: Foreign affiliates are those outside the 50 
States or the District of Columbia. 


> Section IV — RESEARCH AND DEVELOPMENT 
DISTRIBUTION BY SPECIAL CATEGORIES 


> Item 14 — Product Versus Process Applied 
Research and Development — Allocate the total 
applied research and development dollar figures of item 
5B3, columns 2 and 3 (‘"FEDERAL”’ and ‘‘COMPANY’’) 
to either product or process research and 
development, items A and B below. If you are unsure 
whether the research and development is for a process 
or a product, refer to the definitions for each item 
below. If the expenditures are unclassifiable as 
product or process, enter the cost of such research in 
the unclassifiable, item C. Include in your allocation to 
product, process, or unclassifiable categories, any 
company overhead associated with thz applied 
research and development that was included in the 
dollar figures of item 5B3. 


Item A — Product Applied Research and 
Development Costs — Costs for applied research and 
development oriented towards goods that have the 
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potential for sale to the public or to other firms. If the 
research and development cost is for your own 
“process” (see item B), but clearly involves making a 
product feasible, or is an integral part of product 
modification, rather than affecting the efficiency with 
which it is made (e.g., the scale-up of a chemical 
compound or the development of a completely new 
manufacturing technology), then it should be classified 
as a product research and development cost. 


item B — Process Applied Research and 

Costs — Costs for applied research and 
development devoted to reducing costs or increasing 
Output by improvements in the manufacturing process. 


item C — Unclassifiable Applied Research and 
Development Costs — Applied research and 
development costs which you are not able to classify 
as product or process, based upon the above 
definitions. 


Company overhead costs included in item 5B3 and 
related to projects which can be classified by product 
or process shouid be included in items A and B below 
and NOT in item C. 


item D — Total — Add together the totals for items A, 
B, and C for each year separately and enter amounts in 
the appropriate columns. 


> Item 15 — Total Company Funds Expended on 
Government Regulations 


— Allocate total company 
funds (exclude Federal) spent for research and 
development activities performed to meet the present 
regulations of the Federal agencies listed and which 
would not have been performed in the absence of these 
regulations. 


Include expenditures to meet government regulations 
which have been established but which have a future 
compliance date. Exclude expenditures to meet 
anticipated government regulations. 


> item 16 — Long- Versus Short-Term Research and 
Development Costs — Allocate the total R&D dollar 
figures of item 5C columns 2 and 3 (‘‘FEDERAL’’ and 
““COMPANY’’), based on the actual or estimated future 
life of each of your projects in the R&D cycle, into the 
following three categories: 


item A — Less Than or Equal to 2-Year Project 

Life — Include the current year’s cost for all projects 
whose total life in the R&D cycle is expected to be less 
than or equal to 2 years from inception to completion or 
termination. Completion refers to the R&D phase only. 
At the time production planning, design, and 
engineering begins, R&D is usually over. 


A distinction should be made between continuing 
programs and specific projects. While programs in 
broad areas may continue for long periods of time, you 
are asked to treat specific projects with separate 
budgets, definable goals, and project lives, except 
where projects are sequential, one depending on the 
other to reach a specified goal. Then you should treat 
the sequence as a single project. 


item B — 2- to 5-Year Project Life — include the 
current year cost of all projects whose total life in the 
R&D cycle has been or is expected to be more than 2 
years but jess than or equal to 5 years. 


item C — More Than 5-Year Project Life — Include 

the current year cost of ali projects whose total life in 

Pe eS Oe ee are Ce 
y2ars. 


Company overhead or other costs included in item 5C 
should be allocated to items A, 8, or C below. The sum 
of A, B, and C should be equal to item 5C. 


Please indicate by marking the appropriate boxes in 
column e whether the proportion of company funds for 
items A, B, and C have boen increasing, decreasing, 
er eel 
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> 
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NOTICE — Your remort to the Census Bureau is confidential by law (title 13, U.S. Code). ht 
may be seen onty by sworn Census employees and may be used only for statistical 


purposes. 
process. 
Group 


The law aiso provides that copies retained in your files are immune trom legal | 
ttem 1 — NAME AND ADDRESS OF COMPANY (Piease correct any 
error in name and address, including ZIP code) 


4 | 4001 


YOUR FILE COPY 


needed to make the results of this survey 5 census use 1 


CT tc) tc) ) 


comprehensive, accurate, and timely. Omy 
— 
GENERAL INSTRUCTIONS 
© Please compiete and return this form in the envelope @ Enter ‘‘None’’ where appropriate -ather than leaving a blank 


® Be sure 1982 and 1983 figures are comparabie. 
PLEASE READ ENCLOSED INSTRUCTIONS SEFORE COMPLETING THIS FORM 


Section | — GENERAL COMPANY DATA 


item 2 — DOMESTIC SALES, RECEIPTS, AND EMPLOYMENT FOR COMPANY ct: | 1982 |. 


A. Domestic net sales and receipts of this company (Thousands of dollars) 2001 le $ 


B. Total domestic co™pany pony onmomene > all activities during the pay 
which includes the | 2th of 1982 and 1983 


period 


5 item 3 — RESEARCH AND DEVELOPMENT EXPENDITURES 
subsidiaries end effilistes, reported on this form? 


Are research end development expenditures tor entire domestic company. [) ves 


[] NO — Please explain in remarks 
or on iransmittal letter 


Section If — RESEARCH AND DEVELOPMENT PERFORMED WITHIN THE COMPANY IN THE UNITED STATES 
(Exctude R&D financed by the company but performed by others Report such R&D in section fil.) 


(See instruction Manual page 2) 
A. Federal research and development 


item 4 — NUMBER OF RESEARCH AND DEVELOPMENT SCIENTISTS AND cCT2 
ENGINEERS 


January |_| 
1983 


Jenuery 2 
1984 


B. Company and other research and development 


C. TOTAL (Sum of A and B) 


tem 5 — COST OR RECEIPTS FOR RESEARCH) 
AND DEVELOPMENT PERFORMED 
WITHIN THE COMPANY BY MAJOR 


TYPE AND SOURCE OF FUNDS 
A. Basic research 


if “None,” please mark » () 35105 
B. Apphed 1. Apphed research 

~~ a, 2. Development 

development | 3. TOTAL (Sum of lines | and 2) 
C. TOTALS (Sum of A and 83) > 


D. 1982 TOTALS . 


E. Company and other funds, except Federal, budgeted for the yeer 1984 + | 3800 |$ 


tem 6 — COST OF RESEARCH AND DEVELOPMENT BY 
PRINCIPAL FEDERAL AGENCY 

Cost of Federal! research and development during 1983 

(Breakdown of item 5C, colurnn 2, of this form) 


— 


6. TOTAL COST (Sum of 1, Z, 3, and 4) 


A.W end selenes of research and development 


P =? - SOT Sr SENTRAET VaLnE G7 NguEABCn Aine CEVELETUENT. 


personne! 
scientists and engineers, technicians, secreteries, and other personnel) 


models. and other materials supplied by other research 


B. Costs of meteriats and supplies Cons umed (do not include in this item components. 
organizations) 


C. Other costs (include service ano supporting costs. depreciation, and share of overhead) 


©. TOTAL COSTS (Sum of A through C) (Same as item 5C, coturnn 4) 


——° 
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Section 1i— R&D PERFORMED WITHIN THE COMPANY IN THE UNITED STATES — Continued 
(Exctude R&D financed by the company but performed by others. Report such R&D in section If!) 


> item 5 — FIELDS OF BASIC RESEARCH (0f the total reported in tem 5A 


for besic research, piesse give cost tor the following fields ) 


SOE ee 


me 


Pa 


1. Atomic energy devices (See instruction Manue’ 

° 2. Food and kindred products gene dw @ $ 
3. Textile mill products | 6220 cs 

4. Industrial inorganic and organic chemicals ' 

6. Drugs sepia 

7. Agricultural chemicals oe 

8. All other chemicals s 

10. Rubber and miscellaneous pias.ics products 

11. Stone, clay, glass, and concrete products 

12. Primary ferrous products 

13. Primary and secondary nonferrous metals 

14. Fabricated metal products 

16. Engines and turbines 

16. Farm machinery and equipment 

17. Construction, mining. and materials handling machinery 

18. Metalworking machinery and equipment 


21. Electric transmission and distribution equipment 
23. Radio and television receiving sets, except 
communication types 


— —4-- —_—_—_+ 


SS ee 


+ — 


a 34. TOTAL APPLIED RESEARCH AND DEVELOPMENT 
COSTS (Seme es item 5B line 5. colurnns 2 and 4) —____» | 6999 $ 


item 10 — COST OF RESEARCH AND DEVELOPMENT PERFORMED WITHIN THE COMPANY, BY STATE 


Seen oe Co enanare ane Gpumnpmen caste in tem 6C, column 4,onthisformtor -_ 
1983 pertormed in the State listed in the address Mem t)ofthisform?  . _) Yes | INO 


bs if No,’ hst the home State and any other States in which the various research and development labor atones or factities are located. and 
estinate the costs associated with each State If necessary, you may report up to 10 percent of your total as Not distributed by State a 


= 


Stete | Thousands of doliars 
(Attach an additional sheet if necessary) 
A. 
8. 
c. 
Dd. 
E. 
‘. 
2. 
H. 
t. 
4. 
x. 
=s_s 


S. TOTAL COSTS (Same as item 5C, on this form) ——————>| 7199 $ $ 


item 11 — EE Oe SETS Or CUS HORA CATERER ES) Se craicaperees ee Rom OF, COSTS OR RECEIPTS 
FOR RESEARCH AND DEVELOPMENT, columns 2 and 4, report the following functional categories.) 


ENERGY RESEARCH AND DEVELOPMENT - Sean GTC _— 
Include the project cost or portion of project cost — _— ica : : 
incurred for the purpose of increasing energy resources | oy ea fe 2 | 3] L4 | | 5 | 
or capabilities. Include cost by type of energy. = & Se ee Total 


a7 Federal Total projected 
if “‘None,’’ please mark » ZC so996 > Sande funds funds costs 


A. Total nuclear 
1. Fission 
2. Fusion 

B. Total fossil fuels 
1. Oil 
2. Gas 
3. Shale 


G. Total of A through F > 
POLLUTION ABATEMENT RESEARCH AND en Spenen® & Cue 


by form of pollution to be abated. 
if ‘‘None,’’ please mark (1) 81996 
H. Air 
1. Automotive emission 
2. Electric power plant emissions 
3. All other 
1. Water 
J. Solid waste 
K. Other 
L. Total of H through >| 8199/8 4 $ $ $ 
Section Ili — RESEARCH AND DEVELOPMENT PERFORMED OUTSIDE THE DOMESTIC COMPANY 
5 (Not included in item 5) with company funds. 


item 12 — TOTAL COMPANY FUNDS SPENT FOR RESEARCH AND DEVELOPME cT1 Thousends of dollars 
pba) he face OUTSIDE THE COMPANY WITHIN THE 1082 1 1983 |2 


if “None,” please mark » (J90013 | 9001 Fez: , 
> item 13 — TOTAL COMPANY FUNDS SPENT FOR RESEARCH AND DEVELOPMENT| -_. Thousands of dollars 
ACTIVITIES PERFORMED BY FOREIGN AFFILIATES OUTSIDE 1982 |: 1983 | 2 


If “‘None,’’ please mark [ [11603 | 1160 $ 5 % 


Section IV — RESEARCH AND DEVELOPMENT DISTRIBUTION BY SPECIAL CATEGORIES 


item 14 — ya yn VERSUS PROCESS APPLIED RESEARCH cT1 Thousands of dollars 
ND DEVELOPMENT — Allocate the total applied research 1982 1 1983 | 2 
ond Galaga Gales Ones of tame OU, columns 2 and 3 cht 
(‘‘FEDERAL”’ and ‘‘COMPANY’’} to either product, process, 
or Uncalssifiable R&D. 
A. Product research and development 
1. Federal funds 
2. Company and other funds 


3. Total (Sum of 1 and 2) 


B. Process research and development 
1. Federal funds 
2. Company and other funds 
3. Total (Sum of 1 and 2) > 
C. Unctassifiable as to product or process ee 
1. Federal funds 1230 : epee 
2. Company and other funds 1231 sierra 
3. Total (Sum o/ 1 and 2) —> | 1232 : o 


D. Total (Sum of A3, B3, and C3) >| 1299 Fes $ 
FORM AD- 1 (9-30-83) Please continue on page 3 


’ 


Section IV — RESEARCH AND DEVELOPMENT DISTRIBUTION BY SPECIAL CATEGORIES - Continued 


item 15 — TOTAL COMPANY FUNDS (Exclude Federal) spent for research and development 
the present regulations of the agencies listed below, and which would not have been performed in the absence of 
these regulations. include expenditures to meet Government r which 
have a future compliance date. Exclude expenditures to meet anticipated Government regulations. 


have been established but which 


activities performed to meet 


iF NONE, MARK (X) ———» (] 13000 
A. Consumer Product Safety Commission 


l ers 
1310 


Thousands of dollars 
1 1983 2 
$ 


ets 


B. Department of Energy 


1311 


C. Environmental Protection Agency _ 


1312 


D. Federal Aviation Administration 


1313 


E. Federal Communications Commission 


1314 


F. Food and Drug Administration 


1315 


G. National Highway Traffic Safety Administration 


1316 


H. Nuclear Regulatory Commission 


1317 


_!. Occupational Safety and Health Administration 


1318 


J. Other Federal agencies — Specify) 


1319 


1321 


K. State and local governments 


&. Gther — Specty, 


1324 


M. TOTAL (Sum of A through L) 


>} 1399 
> 


$ 


of your projects in the R&D cycle, into the 
following three categories. 


> item 16 wae 


Allocate the total R&D dollar figures of item 5C, 
columns 2 and 3 (‘“FEDERAL”’ and *“COMPANY’”’), 
based on the actual or estimated future life of each 


A. Less than or equal to 2-year project life in R&D 


Thousands of dollars 


FEDERAL 


COMPANY 


project life in R&D 


B. More than 2-year but less than or equal to 5-year 


C. More than 5-year project life in R&D 


REMARKS 


Uz L4 | 


Name of person to contact regarding this report 


Address (No. and street, city, State, ZIP code) 


Telephone 


Area code |Number Extension 


CERTIFICATION — This report is substantially accurate and has been prepared in accordance with instructions. 


Name of company 


Address (No. and street, city, State, ZIP code) 


Signature of authorized official 


Title 


Date 


FORM RD-1 (9-30-83) 


DUE DATE: 60 DAYS AFTER RECEIPT OF FORM O.M.B. No. 3145-0027: Approval Expires July 31, 1984 


rorm RD-1A NOTICE — Your report to the Census Bureau is confidential by law (title 13, U.S. Code). it may be 
(8-31-83) seen only by sworn Census employees and may be used only for statistical purposes. The law also 
U.S. DEPARTMENT OF COMMERCE provides that copies retained in your files are immune from legal process. 
BUREAU OF THE CENSUS 
COLLECTING AND COMPILING AGENT FOR >» item 1 — NAME AND ADDRESS OF COMPANY — Please Group | Survey 
THE NATIONAL SCIENCE FOUNDATION correct any error in name and address , including ZIP code 4 | 4001 


SURVEY OF INDUSTRIAL RESEARCH 
AND DEVELOPMENT DURING 1983 


GENERAL INSTRUCTIONS 
Please complete and return this form in the ° 
envelope provided within 60 days. Retain the 
file copy for your records. This report should 
cover your entire company, including all 
subsidiaries and affiliates, unless otherwise » 
designated. 
Enter *‘None”’ where appropriate rather than 
eee OSes apaee. YOUR FILE COPY 
accurate estimates are 
ps yey 
PLEASE READ INSTRUCTIONS AND 
DEFINITIONS ON REVERSE SIDE BEFORE | Data supplied in item 2 and in item 4A, columns 2 and 4, for 1983 on this form will satisfy 
COMPLETING THIS FORM. the mandatory reporting requirement of Census Form MA-121 (title 13, U.S. Code). 
Item 2 — SALES AND EMPLOYMENT FOR COMPANY Cc. T.1 1983 
Thousands of dollars 
12) 
A. Domestic net sales of all products (or receipts for service) 2001 | $ 
Number 
B. Total domestic company employment in all activities during [2 | 
the pay period which includes the 12th of March 1983 2002 
item 3 — NUMBER OF RESEARCH AND DEVELOPMENT SCIENTISTS C.T.2 January 1984 
AND ENGINEERS (See instructions on reverse side) [2 | 
3099 
> item 4 — Seedy ved re fe FOR Thousands of dollars 
ARCH 1 2 3 4 
DEVELOPMENT PERFORMED [C. T. 2 Lt — ea Company mes TOTAL cs 
WITHIN THE COMPANY f sy other funds, (Sum of 
— except Federal columns 2 and 3) 
A. 1983 TOTALS 3599 $ $ $ 
C. T.1 1 | 
B. Company and other funds, except 4 
Federal, bugeted for the year 1984 3800 |$ 
p item 5 — TOTAL COMPANY FUNDS SPENT FOR RESEARCH AND c. 1.1 1983 
DEVELOPMENT ACTIVITIES PERFORMED OUTSIDE L2] .« 
THE COMPANY BUT WITHIN THE UNITED STATES 9001 | $ 
item 6 — STATUS OF THIS COMPANY ON DECEMBER 31, 1983 
A. Was the company listed in item 1 owned or controlled L] Yes — Complete L] No 
by another company on December 31, 1983? item 6B 
B. New owner information 
Name Date acquired 
Address (Number and street) Federal Social Security Employer 
identification Number, if available 
City State ZIP code 


_ 


9] Please continue on reverse 


INSTRUCTIONS AND DEFINITIONS FOR SURVEY OF INDUSTRIAL 
RESEARCH AND DEVELOPMENT DURING 1983 


General Instructions — Figures reported on sales and 
employment (items 2A and B) should cover your entire 
company, including all subsidiaries and affiliates, 
unless otherwise designated. The sales figures should 
exclude excise taxes and other discounts and 
allowances such as freight charges. The cost figure 
reported should cover the calendar years if at all 
possible. Please report your employment data (items 
2B and 3) for the period prescribed on this report form. 


Geographic Area Covered — The data are intended 
to relate to business firms in the fields of 
manufacturing, minerals, and other economic areas 
which operate one or more establishments in one or 
more of the 50 States or the District of Columbia. 


Scientists and Engineers — Scientists and engineers 
for this survey are defined as all persons engaged in 
scientific or engineering work at a level which requires 
a knowledge of physical or life sciences or engineering 
or mathematics equivalent at least to that acquired 
through completion of a 4-year college course with a 
major in these fields, regardless of whether they held a 
college degree in the field. 


Report the number assigned to research and 
development. If the scientists and engineers work on 
research and development and other activities, the 
figure reported should be based on the proportion of 
the total time that is devoted to research and 
development. 


Research and — Research- 
development includes basic and applied research in the 
sciences (including medicine) and in engineering, and 
design and development of prototype products and 
processes. It does not include quality control, routine 
product testing, market research, sales promotion, 
sales service, research in the social sciences or 
psychology, or other nontechnological activities or 
technical service. 


Cost of Research and Development Work 
Performed Within the Company — All costs incurred 
within the company for wages and salaries, direct 
material costs, services and supporting costs, and an 
appropriate share of company overhead to conduct 
research and development activities. If you did 
research and development for others, include the total 
amount charged for such work. 


Under Federal funds, include research and 
development in procurement as well as research and 
development contracts and research and development 
subcontracts. Exclude research and development 
subcontracted to others. 


If the company has a separate research-development 
organization, please exclude the estimated cost of any 
nonresearch-development activities conducted by that 
unit; include the approximate cost of research- 
development activities of company laboratories of 
technical groups not part of the research organization. 


Company Funds Spent in Research and 

Done Outside Your Company — 
Include in this item payments, in the form of contracts, 
grants, fellowships, etc., made to commercial 
laboratories and consultants, educational institutions, 
hospitals, and research institutions for research and 
development activities. Please do not include 
subcontracting of Federal Government contracts or 
contracts received from other companies. (To do so 
would cause duplication in the total figure for the 
survey.) 


If you have questions regarding reporting problems on 
this form, please write to the Bureau of the Census, 
Industry Division, Washington, D.C. 20233 or call Area 
Code (301) 763-5598. 


Remarks 


item 7 — CERTIFICATION — This report is substantially accurate and has been prepared in accordance with instructions. 
Name of person to contact regarding this report 


Telephone (Area code, number, extension) 


Address (Number and street, city, State, ZIP code) 


Name of company 


Address (Number and street, city, State, ZIP code) 


Signature of authorized official Title Date 


FORM RD-1A (8-31-83) 92 


DUE DATE: 15 DAYS AFTER RECEIPT OF FORM 


O.M.B. No. 3145-0027: Approval Expires July 31, 1984 
- — Response to this inquiry ls required by lew 13, U.S. Code, sections 131, 182, 
rom BAA-129 224, and 225). By section 9 ofthe same aw. Se ea is 
Soenmeny ty ene San employees and may be used only for statistical purposes. The law also 
U.S. DEPARTMENT OF COMMERCE provides that copies retained in your files are immune from legal process. 
Sowa (Please correct any error in name and address including ZIP code) |Group| 
4 9901 
COMPANY SUMMARY OF ! 
RESEARCH AND 
DEVELOPMENT 
the return envelope not later than 15 
days after you receive it. Companies 
with no research and development 
expenditures should so state in the 
*‘Remarks’’ section, fill in items 1a and 
1b, sign, and return the form. YOUR FILE COPY 
PLEASE READ INSTRUCTIONS ON REVERSE SIDE BEFORE COMPLETING YOUR REPORT 
Item 1 — SALES AND EMPLOYMENT FOR COMPANY -T.1 | (Thousands of dollars) 
a. Net sales and receipts of this company and its subsidiaries during 1983 2001 Is 
Number of employees 
b. Number of employees in this company in all activities in the 50 States and the 
District of Columbia during the pay period which includes the 12th of March 1983 | 2992 
1 
(Thousands of dollars) 


AND DEVELOPMENT PERFORMED 


item 2 — COST OR RECEIPTS FOR RESEARCH 
WITHIN THE COMPANY DURING 1983 3599 |$ $ 


Remarks 


Name of person to contact regarding this report [Address (Number and street, city, State, ZIP code) Telephone (Area code, number, extension) 


CERTIFICATION — This report is substantially accurate and has been prepared in accordance with instructions. 
Name of company |Address (Number and street, city, State, ZIP code) 


2 of authorized offic Title Date 


> GENERAL INSTRUCTIONS 


A report should be filed by each company receiving a 
copy of this form. If your company does not conduct 
research and de development, so state in remarks, fill in 
items 1a and 1b, sign, and return the form. If you have 
questions regarding reporting problems on this form, 
please write to the Bureau of the Census, Industry 
Division, Washington, D.C. 20233. 


Report for your entire company — Research and 
development activities for your entire domestic 


company should be reported. 


Period covered by report — The cost figure reported 
should cover the calendar year if at all possible. 
However, fiscal year data are acceptable, provided 
your fiscal year ends between September and March. 


> DEFINITION OF RESEARCH AND DEVELOPMENT 


Research-development includes basic and applied 
research in the sciences (including medicine) and in 
engineering, and design and development of 
paenvess, products, and processes. It does not 
include quality control, routine product testing, market 
research, sales promotion, sales service, research in 
the social sciences or psychology, or other 
nontechnological activities or technical services. 


> SPECIFIC INSTRUCTIONS BY ITEM 


item 1 — Sales and Employment for Company. in 
item 1a, report the net billings of this company and its 
subsidiaries to customers outside the company. 
(Exclude domestic intra-company transfers and sales 
by foreign subsidiaries. Include the transfers to such 
foreign subsidiaries, however.) In item 1b, report the 
number of persons employed by the company in all 
activities in the 50 States and the District of Columbia 
during the pay period which includes the 12th of March 
1983:. 


This figure would be the same as that shown by the 
company in item 1 of Treasury Form $41, if the 
company filed one form 941 for the entire company. 


item 2 — Show ali costs incurred within the company 
for wages and salaries, direct material costs, services 
and supporting costs, and an appropriat2 sha-e of 
company overhead to conduct research and 
development activities. 


Under Federal funds, include research and 
development in procurement as well as research and 
development contracts and research and development 
subcontracts. Exclude research and development 
subcontracted to others. 


Remarks (Continued) 


FORM MA-121 (7-29-83) 


94 


